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E TEA aa Oe ia E Mya Sn a Tie A 
Color dynamics, at Huntington (C & 0.) 
Color dynamics at Montgomery (A.C.L.). 
Color, in car modernization (C.D.O.A.) . 
Color scheme, enginehouse machine shop, at 
Cumberland (B. & O) 2 
Combes. C. L.. Postwar boilers M. B.A). 
Committee work: Let’s do a good job...... 
Communication Train: 
Carryphone system, Eenntylvania; hy 
V. R. Trien ... 2... aeiia 
Generator set for cabooses, D. W. Oman 
E Sons ag a eg G e tk A o oh 
Power for ............... ae 
Power supply for, by J. J. Kennedy 
Propane-gas engines for caboose power 
supply (D. & R.G.W.) ............. 


AD 'tication of, to locomotives and cars 


Elec. Sec. j ME ate af 
.C. and I.C.C. agree on train 
controle cic en aaa EEE 


In tunnels (B. & O.) ore 
Rules and regulations (F.C.C. Fia 
Tests, on freight trains (N.P.) 
Train communication at New Castle 
unction (B. & 0.) 
VAF, Lgnctience with, on the B. & O., 
by L. . Prendergast 
Voltage sters and invertors, Elec- 
tronic Laboratories .............. 
Warning signal (S.A.L.) 
Warning sienal, Bendix Aviation Corp. 
Wards (UP) e ia oe a ee 
Tests employ film ‘recorder. (Reading) . 
Competition with other forms of transporta 
tion: What employees think............. 


16* 
492* 
677* 
222* 
375° 
328* 


169° 


Concrete, picetrolysis of, of see in (Elec. Sec.) 32" Coupler—(Continued 

Conduit, Buried, berglas for............. 220 Height (Mech. Div.) 

Connecticut Hard Rubber Co., Cohrlastic tape 324 Report (Mech. Div.) . a 

Connections, Steam and air, for passenger Welding instructions D 455 

cars with tight-lock couplers (orech, Div.) 454* Coupling hooks, Air-hose (Union re Yards) 132° 

Connor, Paginering ERa, B., Car-air Coupling, Spiratube, Warner Bros. Co. .... 326° 

purification unkelt ..... pee 345° Couplings, ose, Reusable, Resistoflex Corp. 329* 

Consolidated "Machine Tool Co., Grindeg, Link 98*  Craokin; 

Consulting Department: En of noe hae flues (M.B.A.)... 563° 
Controller segments, Building up of.. 221 Of front tube s heet ..... 199 
ere 1 apparatus, Automatic drying Thermal, Cause of, in wheels, by Reid 

Cazanjian .............. 490° ONYON) 6 oie vaca E obec E 400* 
Filer! etn al, for passenger cars 95 Crane, Jib, for removing air reservoirs from 
Footcandles, 15, assenger cars..... 276* lye vat (Ill, Cen.) ........0 00au. 31* 

Contact connectors ise "Hlectrical equipment) Crane, Jib, Full-circle swing (St. L. & W.) 315° 

Coordinated Mechanical Assns.: Crane loading, Donovan, L. T., (Northwest 
Car Department Officers’ Assn.: Carmen’s Assn.) ................... aa 3508 

Cheshire, F. E., Address .......... 541 - Cranks, Eccentric, Machining (T. & P.). 669" 

Election of officers ................ 541 Crosshead: 

Program: = oie n h chats he dec esar eed 410 Defect chart igisa aenn e eead 270 

Reports: . Milling enr Ase aaee e EE inn .. 667° 

utomotive equipment, Car repair. 624* Pin, dummy .................... 414* 
Cars, Passenger, Old ............ 611* Crossheads, Timken Maintaining (C.B. & Q.) 197° 
Interchange and billing for car re- Curtain, Window, Pratt, unit, Power Parts 

Pairs oes cs Te Geant DAB. o COs. sateen ny Syd iinet es ` 45° 
Loading rules Cutter, Circle, Adjustable, ame Tools ... 374* 
Lubrication practices .. Cutter, Slotting, Love ejo; Co. 377* 
Painting freight cars : Cutting, Oxyacetylene, iia control of, 
Repairs tracks, Car, Light ...551*, 6228 Air Reduction Sales Co. ........... ` 100* 
Terminal conditioning passenger cars 260 Cutting tools, Carbide (L.M.O.A.) ...... 532 
Wheel shop centralization ......... 542° Cxli inder cary ear Diesel-engine, by Ralph 

Locomotive Maintenance Officers’ Assn.: Miller ME) cinees ais 5 344 
Election of officers ........ a. AAS g 526 Cinge Had E (Southern) ........ 631* 
Program Caiana ia tod le iA A sds oe a Noa 410 Cylinders: ia 
eports: ir-draulic, Logansport Machine Co. ... 375* 
Brake, uipment ...............- 528 Cast-iron, Welding LA nae 269 
Personnel relations ....... man ©5522 Hydraulic, Rotocast, Logansport Machine 
Reclaiming locomotive parts by COs aie po Rd teen eat 45* 

Welding aiei ees pea ceed 529 
Repairs, Classified, for Diesel loco- 

motives obsess hory e reek 538 D 
Safety, Shop and enginehouse..... 540 
Spring-rigging design and mainten- 

e RE EE EE T bed 533 Damage to cars by aga handling line re- 
Tooling, Developments AN Spiess ee $32 sponsibility (Mech. Div.) ............. 19 

Master Boiler Makers’ Assn.: David, C. ., Feedwater pump operation 
Addresses: (MBM AJ eee oe Ne einen Mae bona) 78 
Battley, E. R., Advantages of mem- Davies, George M., Boiler questions and 

bership in mechanical associa- answers, locomotive ........ 29, 307, 363, 412 

CON E E EPEN E ee ca ot a 556 Dearborn Chemical Co., More water treatment 
Hoppe, A. G., Advantages of mem- needed (MBAJ ...........-000..000... 559 

bership in mechanical associations 556 Dearborn Railway y Specialty Co., Brake shoes 
Powers, T. F. .......5...-0-.55.- 556 for grinding wheels .................... 326° 

Election of officers ......... ....... 556 Defect chart for pistons, rods and_crossheads 270 

rs: De-icing machine, Mobile, Wilson Engineering 

achini, V. R., Applying flues with ing Corps. seri ceca Dee oe et ei 279* 

special tips... ooon 25* Delaware & Hudson: 
Greenslade, G. R., Dr. «a Staybolt Krane Kar at Oneonta .......... Teg 216% 

materials and d application or d 561 Wreck train l...a 123* 
Townsend, A. team locomotive Delaware, Lackawanna & Western: 

jeve pitne EA ‘ 558 ight and power for Diesel shop at 

Program: 2 e665 bina gd soca ER 410 MOPANOM ed os hte na a ihe lana carta bs 274" 

Reports Lighting locomotive-shop at Scranton. 422° 

oilers, Postwar ................. 558 Power supply changed from d.c. to a.c. 487* 
Cinder cutting ................... 560 Denver & Rio Grande Western: 

Flues and tubes ................. 562 aboose wiih, propane gas engines for 
Staybolt aa L a E i % 560 power supply .................... 675* 

Staybolt application, Progress in... 75 Maintainers, Py icectciecae: by W. L 
Staybolt materials and application.: 561 Cotton -o pariant E u ES i EE 87° 
Tubes and flues, Application of.. 24° Radio grant .........0....0........ 228 

Water treatment ................ 559 Die head, Taper attachment, Landis Machine 
Meetings ............... 155, 443, 511, 520 e ae Sak gate, A ee Mint N 496* 

Mitchell, F. K., Personnel relations re- 533 Die heads, Hardened and ground, Landis Ma- 
port oense ee ee “ CRIN CO) oi. Ved inte sy T EN ke he Dry 
Railway Fuel & Traveling Engineers’ Diesel economies (A.R.E.A.) ...... 22.0. 258$ 

Assn.: Diesél-electric maintainers on the Rio Grande, 
Addresses: y Cotton T eN AS RAe ak an 87* 

Ireland, R. L., Jr., Coal situation.. 567 Diesel Engine Manufacturers Assn. aims to 
Olsen, O. L., Diesel locomotives to improve fuel performance ......... 281 

fit the job a., ouaaa 571 Diesel engines: 

Olson, Theo., Road foreman’s part in Cleaning oil-cooler cores (Southern) 411° 

educating “enginemen and firemen 573 Diesel Overhauling (Elec. Sec.) ie 600 
Urbach, H. H., Locomotive operation Filters for, cleaning ....... 139°% 

on the Burlington IT OEO 568 Generator sets for (Elec. Sec.). 603 

Barkley, J. F., Conservation of coal Maintenance of, by Guy F. Wiles (South- 

locomotives ....... .......... 11 ern-Southwestern Ry. Club) _. 117 

Election of officers . 564 Rheostat for load testing hin P) dae 220° 

Kottcamp, Charles F., Coal- fired gas- ü Shut down for, Viking POA 43° 

turbine locomotive ............... 615 Superior, 1 ,650-hp. ip thd AAE A 289° 

Program ..............5-.. 0. sees 409 Valve-spring depressor: Paxton Diesel 

Reports: Engineering Co. ......... 9 ........ 45* 

iring coal-burning locomotives.... 573 Wear detection, Paxton Diesel Engrg. Co. 154* 
Prone mds.. grates, ashpans and 573 Diesel locomotives (See Locomotives, Diesel) 

Fuel records and statistics........ tae Dillan r moe & Co., : Stewart cable tester and 223* 

Locomotive. itilization. ~ locomotives 25 Disston, Henry, & Sons, Cemented-carbide file 498* 

Smoke elimination 569 peal Com any, Zephyr 16 sawing machine JER 
Baai Ai turhine oane Products Corp an amps ...... 

i loconctive - -7 -Coal fired: gasturbine 615* Domestic Industries, ‘Portable, elevator for Š 
Vollmer, W Future of the railroads 521 positioning heavy work ................. 499 
Wright, Roy” WV., Assn. responsibility 526 Donovan, L. T., Crane loading (Northwest 

Corrosion, Electrolytic, of steel in concrete pormens RINN a Er CERN 3508 

(Elec, Sec.) .. 000. csc cs ceeeeeeuees 32%, 593 ra t-gear report (Mech. Div.) .... ...... 460. 

Cost data, Locomotive, Better, needed. Ry 3028 Da ey retainer, Proposed (Mech. Div.).. 456 

er: 39 ri 

Costy Gas turbine loco. (Swiss Federal Ry.) Hench, with foot hasta, tet A me 

E E EE glide 678 ip breaker, Ex-Ce orp. a 
Erami CNY, oo a aaa 102 Jig, fo or bell yoke and shaft, by J R- ea 

uipment maintenance . . ....... .. 1278 elps ononon 26 
Locomotive economics (A. R.E.A.) 249 Drilling: a 

Shop operation ..................00.. 127§ Axle ends on a radial ........ 200 

- Cotton-insulated Per -refrigerator car, Holes in smokebox and saddle, by TR. Seas 

mon (vic DieseLcleciric maintainers on “Machine apacer Ruhard Col). ge 

Cie electric maintainera: on 37° Saddle bolt holes (Wabash)... 79° 

Coupler: Driving rods, Nickel-steel, Makinig. at Mar- 
Developments in Germany ............ 185 shall (T. & P.) 358°, 
Freight-car, inspection, by G. P. Lindahl Drying, Automatic, el 

(Northwest Carmen’s Assn.) ....... 313 Cazanjian 


* Illustrated article; § editorial; ¢ communication; t short non-illustrated article. 


. 


Duff-Norton Mfg. 25-ton journal 
Dumore Go- Beck “dritt with foot rl beret 
Dunbar, W. , Improving car-shop facilities 
Durametallie Corp., Portable wheel-machining 
evice . 
Dust and smoke eliminator ọn Westinghouse 
experimental car, by H. anft 


(A.LE.E. 
Dynalloy, Alan Wood Steel Co. 


E 


Eastern Equipment Co., Plastics lens coating 
Econite, Plastic filler 
Economics, Locomotive (A.R.E.A.) . 
Education, Employee, needed 


Eksergian, Rupen, Dr., Franklin Institute 
consultant 

Elects wer, for passenger cars 

EN Service Mfg. Co, Commutator 


es 
Electric a 


R. G. careers 
Electrical Engineering & Mfg. 
motor 
Electrical equipment: 
Car (Elec. Sec.) 
Contact connectors, Winchester Co. ... 
Inspecting, at terminals (C.D.0.A.)... 
Insulation tester, Associated Pai pai 
Electrical service on wheels (C. & O.). 
Electricians, Maintenance, District and system 


peere report die Sec.)..... 
Electro-Motive Diesel engine filters, Cleaning 
Electronic Laboratories, Voltage boosters and 
invertors for train communication 
Elevator, Portable, far positioning heavy 
work, Domestic Industries . 
Elgin, gaie & Eastern tests Baldwin trans- 
er Diesel |n Sees te ote ed Solt, 
Elliott-Buchi turbocharger (Seaboard) . 
Elliott Ex Coal-burning gas turbine (R.F. 


T.E.A.) 
Elwell-Parker Co., Fork-type lift truck, for 
handling traction motors . 
Embrittlement, Boiler plate, Preventing 
Employees, What, think about the railroad 
INdUSTY TE dna e gate ees ae 
Engine terminal improvement Ng Wy 
ngines, ropane for caboose power 
supply (D. & R.W.) 
Equipment: 
ailures, by W. J. Patterson (Mech; 


atiis 1945 
Prices 
Shop, buying in 1945 
Evans Products Co., Auto-railer for car de- 
partment use i 
Excel enerator drive (Elec. Sec.) 
Ex- Cello Corp., Drill chip breaker 
Exhausting paint 
precooler 


Tumes with passenger- -car 


"Allied Ry. Su Supr” Assn., Timken loco-` 
e 


motive mod 
German equipment, Transportation Corps. 
Railway Electric Supply Manufacturers 


ssn. 
Explosions (see Accidents) 


F 


Fairbanks Morse, 6,000-hp. Diesel locomotive 


` Fan house, for Hoosac Tunnel (B. & M 


-) 
Fearless Too! Company, Shearcutter tool bit 
Federal Aid: What employees think about. 
‘ederal Communications Commission (see 
Government) 
Feedwater impingement, 
Feedwater pump operation, by C. H. David 
M B:-M:A:) soe Sako peaa eed Rawr alos 


Felton, Samuel M., President, American Ry. 


Car Institute 
Fenwall, hot-journal alarm system We doled aris 
Ferrules, Copper, Test of (M.B.A.) 

iber, Glass, retainer mats, Johns- Manville. 
Fiberglas for buried conduit 


Fiberglas insulation, Ultralite, Gustin-Bacon 
File. E Cemented- carbide, Henry Piss, & 
Filler. Plastic, “Econite |... 
Film, Messages recorded on (Reading) . 

Filter element, M. & J., Diesel Locomotive 


Filter Co: earren terari hr da ea ot 
Filters, Centrifugal, on air-conditioning equip- 
ment 


Filters, Diesel-engine, Cleaning 
locomotive 


Rire protection, Diesel (Mech. 
Firebox side sheets. Overheating of | | 
Fires in iesel locomotives, by Ww. S. Wicker 


* Illustrated article; § editorial; 


606* 


170° 


$72 


piece aa for asbestos conduit, Adalet 
g 


Foremen (see rename 

Frames, Truck (see Truck, Car 

Freezing: of coal chutes, Preventing (Elec. 

French National Rys. operate Swiss gas- -tur- 
bine locomotive 

Forging nickel-steel driving rods (T. & `P.) 


Coal: 
Conservation of omar by J. F. 
Barkley (R.F. & T.E.A. 


Freezing a Preventing in chutes, 
saa EANNA 

Pulverized, “For s-turbine locomotive 
(RE. & T.E.A.) ....0......... 


Research budget increased . 
Sizes, Problems of 
Conversion factors 
Oh Fi Value of ........... 
E A Ting for Diesels (R.F. e 


pE consumption figures, Value of.. 
“Full crews” favored by employees 
Fulmer, C. Allen, Co., Honing machine..... 
Fulton Sylphon Co., Temperature control 
panel o or Sete be buh a Pee coe EA 
Furnace Boiler-stress relieving, at Schenec- 
tady (American otive Co. 
Furnace temperature and color, 


elation of 


G 


Gas-turbine uipment for test locomotive, 
Bituminous Coal Research A 
Gas-turbine locomotive (see Locomotives) 
Gas turbines, Coal-burning, ordered by loco- 
motive Development 
Gauges: 
Air-hose coupling, and AV valve parts 


(Mech. 
Grinder Co. 


Rryant Chuckin 
Commutaror brus tension, National Ejec- 


tric Coil 
“for car floats (C By. 


Tide and tilt. 
. Wear, for chafing plates (TL. & P 
Gears, Draft, inspection at Kais 
OBOA oai rotii Susy tte 
General Electric Co. 
Electronic control of oxyacetylene cutting 
Electronic tachometer 


Motor, Traction, Double-reduction by 
Lanier Greer (A.LE.E.) ........... 
Motor, Tri-Clad ............-.--000-- 


Soldering irons 
Substation on wheels for Russia ... 
Switches, Plugging 
Welding, Arc, compound 
General Electric Lighting Institute at Nela 
Park rededicated 


eens Railway Signal Co., Journal-box 
speed governor .................0...2.. 
Generator, Engine-driven, Portable, D. W. 
Onan T Coie ais meets vice amen 


Generator drives, Axle (Elec. Sec.) 
German equipment exhibit, 

Corps. N 4 
German locomotive and car gevelobments : 


Gidding & Lewis Machine Tool Co., Cross- 
head milling 
Giger, Walter, Gas ` turbine locomotives 
(ASME coy es dies o Moe ee Ci Ae AT 
Goodwin, George S., Mechanical engineer, 
Transportation Corps. nati im Skid ger E 
Government: 
Federal Communications Commission: 
Radio: 


Grant, First, to D. & R.G.W...... 
Rules and regulations 
Train-control legislation 
Interstate Commerce Commission: 
Bureau of Locomotive Inspection: 
Boilers, Welded 
Patterson, W. 
Mech. Div. 
Report, Annual 
Bureau of Mines: Conservation of coal 
for locomotives, by Barkley 
ORB. & T EAJ 4 cc cece scene 
Bureau of Safety: 
Accident on & N. attributed de- 
fective ant brakes ...... 
Report, 1945 fiscal .. 
Trafhe, Freight, forecast (Ry. Club of 
Pittsburgh) 
Government ownership of railroads, What em- 
ployees think about 


.» Equipment failures 


Siig aed eee eS n 


Governor, Speed, Journal “box, General ‘Ry. 
Signal? Coj, 2 a 25 cette 

Governor, Train: control, for Diesels. Union 
Switch & Signal Co. .. 


Graff-Baker testimonial dinner 


Transportation 


Gray Hub Co., Mono-rail trolleys 
Grease (see Lubricants) 
Greasing unit, Portable, Pressurelube... 
Great Northern: 
Car, co ten, boxexpress, with ‘Ride-Con- 
rol trucks ............0....- cece 
Gondolas, All-welded ere drop-bottom 
otive, Single-cab, Motor-generator 


Wheel changes, Freight-car, by p! $ 
Barthelemy 
Great Western Of England converts to oil- 
burning locomotives 
Green, V. L., High-speed truck development 
on the Milwaukee (Ry. & Loco. Society) 
Greene, Tweed & Co., Palmetto’ Pyramid 
Packing OE E E N, 
Greens e, G. R.. Dr., Staybolt materials 
and ap fication ™. 7,0 EEEE eee 
Greer, nier, Double-reduction 
motor (A.1.E.E.) 
Gregory, Wm. K., Centrifugal filters for 
passenger cars . 
Grinder attachment for grinding pedestal 
ways of roller-bearing boxes 1 (Wabash) AD 
Grinder, Flexible, Mall Too 


traction 


Grinders (see Machine Ts 
Grinding fixtures, Tool, All-purpose, George 
Scherr Cos encenar eg Sanss F 


Grinding machines (see Machine tools) 
“aural L. PY uture for the standard 


P R Co., 


Canica 
fitting 


Haber, M. C., Magnuflux test of Diesel loco- 
motive part: s 

Hagensick, C. G., Ignitron rectifiers and in- 
wea s EE.) 


ee Locomotive 
Hand brakes (see Brakes, hand) 
Nandhold ins ection, by G. P. Lindahl 
(Northwest Carmen’s Assn.) .. 
Handling freight- -car wheel changes, by P. P. 
Barthelemy 
Hanft 
(A.LE 
Hanna yen Co., Coal situation, by R. L. 
Ireland, Jr. 
Hanna Engineering Works, Valves for air 
and hydraulic controls 
Harrison, Ward, Light brightness 
Headlight, Red- white, Mars, on C 
Heaters, Track (Elec. Sec.) 
Heating: 
Electric, and welding (Elec. Sec.) 
Equipment, Pasen er-car, Inspecting, at 
terminals (C.D.O.A.) 
gs Ha ps Steam, Maintenance of, by 
Richardson (Northwest Car- 
men’s Ass'n.) ..................... 
Wayside water stations (Elec. Sec.) ... 
Heat-treating nickel-steel driving rods 


H., Passenger car auxiliaries 


(T. & P. 
Heywood-Wakefield Co., Day and day -night 


coach seats .. 

Hickel, A. E., Grooved vs. ‘plain driving-box 
bearings PPE buy v bioass 

Hill, H. G., promoted to colonel ` 3 

Hilliard Corp., Lühricäting oil maintenance 
equipment S 


Hobart Brothers Co.: 
Battery charger, Automatic 
Welder, Arc 


Gas-drive 


COIR ede ceed 
Holsinger, F. 


Markham (1.C.) 200 0. eee 
Honing machine, "C. Allen Fulmer Co. ` 
Hooks, Coupling, Air-hose (Union Stock 


Wards) = sues stein Tan ones elie Oona bes 
Hoosac Tunnel ventilating equipment for 
Diesel operation (B. 
Hoppe, A. G., Arani “of membership in 
mechanical associations ................- 
Hose, Air-Brake, Splicing of (Mech. Div.) 
Hot-box alarms (see Alarms) 
Hot-box alarm devices (Mech. Div.) 
Hughes, T. R. ee a (Car 
Dept. Assn. of St. Louis) 
Hulson Grate Co., Coal- burning i in a firebox— 
u movie (RE. k d å 
ungerfor ar! ‘ar supply the job ahea 
(Mech. Div.) Pply the j 
Hydraulic tool for working 
quarters, Menasco Mfg. Co. 


I 


Ignitron tubes, 3,000-volt, Sealed (A.I.E.E.) 
Illinois Central: 


Batter chargers, Windmill (Eles. Sec.) 
Car, er, rehailding, at Comb. . 
Coupler, Rie or drawbar............ 
Floors, Freie t-car, Device for laying 
Flues with special tips, Applying 


(M.B.M.A.) 


t communication; f short non-illustrated article. 


567 


223° 
128§ 
97° 


598* 
36 


Ilinois Central— (Continued) 
Insulation cutter ................-0... 
Refrigerator car, Aluminum ... 636, 
Refrigerator car, Cotton-insulated, Serv- 
ice test of ... 
Reservoirs, Air, Handling and testing. . 
Truck, Hand, Car-wheel 
Welding, Cylinder 
eee shop practices at Markham, by 
. J. Holsinger 
Ilinois Testing Laboratories, Alnor exhaust 
pyrometers 
Ilinois University. Sonn research.. 
Illumination (see Ligh hting) 
Itlumination report (Elec. Sec.) 
Independent Pneumatic Tool Co., Pneumatic 
impact wrench ... 0.2.0.2... eee eee 
Industrial Mineral Wool Institute, Standard 
tests for mineral-wool products 
seals Shipbuilding Corp., 1,500- hp. Diesel 


Injector, Steam. repair stand (P.M.) 
Insects in box cars (Mech. Div.) 
Inspection, Air-brake, by G. P. Lindahl 
(Northwest Carmen’s Assn.) . 
iuspecting (see Locomotive or Car inspection) 
, Institute of Locomotive Engineers honors 
L. K. Sillcox 


Insulating pushing for asbestos conduit, 

Adalet Mfg. Co. .... a a 
a eat Fiberglas, Ultralite, Gustin- Bacon 
RacCOl pet nee brea Deed 


Insulation tester (see Electrical equipment) 
Insurance, esol hie 
think about ............ 
(CDOA N cso Le ver Gg Rete ) heen’ 
Interchange rules (see Rules of Interchange) 
International Nickel Co., Machinable cast-iron 


welds eh ha dates hated burs «kb ieee 
[resets Commerce Commission (see Govt.) 
Irela » Jr., Coal situation (R.F. 


Jacking frame, Car end 
Jacks: 


Car and journal, Menasco Mfg. Co. 
Hydraulic tool for Tone in close quar- 


ters, Menasco 
E 25-ton, Dai Norton 
ournal, 


z Co. 
35-ton, Menasco M Co. J 
ournal, 50-ton, Buda Co. .. 
ower-operated (Grt. Nor.) 

A.R. mechanical engineer 
ewell, "Bert M., retires ... 


ournal A as (see Bearings, Journal) 
jal fea boxes (see Boxes, ags Jo 


K 


Rahler, W. H., Spray booth and canopy 
lighting . 
Kearney y Trecker Corp., Knee-type milling 
machine 
Kelite Products, Cleaning material 
Kennametal, Face milling cutter..... 
Kennedy, J. J. Power supply for communi- 
cation equipment 
Kenyon, Reid L., Thermal stresses in wrough- 
bog wheels (Armco) 
ee Locomotives of tomorrow 
N. YR.R. 


Kiefer, Paul qo 
Honored at Stevens 
Passenger-car design (A.S.MLE.). 
Kilowatt vs. ampere ratings 
King. B. C., Ap AE pation of flues (M.B.M.A.) 


Kotteamp, Cha 
fired gas-turbine loco (R.F.T.E.) 
To assist in developing BCR. test 


hiee Se Se eee 
(Elec. See.) 0 2 lee eee eee eee eee 


andi is AE c 
er attachment .. 
pe heads Hardened and ground 
Grinder, Centerless thread 
arson, B. E., Effect of water circulation on 
life of firebox sheets (M.B.M.A.) 


Lathe convert Deca 
aaa ce MAn le Dratini 


* Illustrated article; § editorial; 


What eeu 


43" 


Lathes (see Machine Tools) 
Le sing 3h ive, and spat American 


Gos oaee Seg] eae en BE CEEE 
Leslie Co., Air operating valve 
Lidger wood u in turning tires (A.T. & 
Lids, Journal box, Fit of 
Light, Its worth 
Light, Limits for 
Light, Warning, Emergency st 

nal Light Co 


Lighting: 
Electric, Developments in (Elec. Sec.) 
Engine-terminal (Elec. Sec.) ......... 
Fluorescent: 


Dayflector sash, American Car & Fdry. 
For spray painting, by W. H. Kahler 
Incandescent and, of passenger cars, 
by A. J Manson 370°, 
In locomotive shops at Scranton 
(DL. BO WY ois bes ea eae 
Measurements (Elec. Sec.) 
Passenger-car, 15 footcandles for...... 
Relighting the railroads 
Report (Elec. Sec.) 
Shop and office (Elec. See). tts aceng 
Shop and office (Penn.) ............. 
Shop, Locomotive (D.L. & W.) 
Lighting equipment: 
Armor-clad, Benjamin Elec. Mfg. Co. 
Fixtures, Plastics for (Elec. Sec.) . 
Fluorescent unit with center shield, Ben- 
jamin Electric Mfg. Co. 


mps: 
Back-up, Recessed (N. & W.) ...... 
Floodlight, Sylvania Elec. Products.. 


Hangers, ERa Thompson Elec- 

trie Cols ae or eee ee aAA 

Holders, Spacin Elec. Sec.).... 

Incandescent ora tage, Sylvania 

Products ......... _...... 

Meraty, 1,000-watt, Westinghouse 
Lamp Div. ................., 


Standard, Tor series burning (Elec. 


iene Doane Products Corp.. 
Trolley, Enginehouse (L.M. & S.) 

Lightweight freight cars, a corrective for high 

tare, by A. Stuebing (Ry. Club of 


Pittsburgh) .............. a 
Lincoln lectric Co., Diesel-engine- -driven 
welder ecr srra 2a Aahe UIN EAE ee Pace E 


Lincoln James. F., Arc Welding Foundation 
awar 


Linear motion, Ball bushing for, Thomson 
Industries 
Lining boards, Removable, Recommended ap- 
plication of (Mech. Div.) .............. 
Loading rules (see Rules, adin ) 
ding. Safe, car floats (C.N TS. TET 
Load-shifting device, Peed (C: p O.A.).... 
Locomotive: 
Cost data, Better, needed 
Design: aen and Diesel, 
(R.F. & T.E.A.) ......... 
Devciegerts 
Diesel-electric: 
Design (Mech. Div.) 


compared 


Developments in Germany ........ x 
Fires EAR E GO ci AE AEAEE E 
Inspection, ‘Magnaflux, by M. C 
Haber doriana oe iea SOR 


Inventory as of Dec. 31, 
Maintenance, by Guy F. Wia (South. 
western Ry. Club) ... ......... 
Operation, by Guy F. Wiles (South- 
ern & Southwestern Ry. Club) .. 
Onszation. Non-failure road record 


Performance in oe service 
(R.F. & T.E.A.) 
Replace electrics on P 


Utilization A: Fe .) 
Gas: turbine: 
A» practicability 
burning, ordered by Locomotive 
Development Committee ........... 
Coal-fir mo John I. 
Charles F Kottcamp (R.F. 
Deaton by Chas. Kerr, Jr, ( 
Operation (Swiss Federal Rys 
Bituminous Coal Research 
Oil-electric, design (Mech. Div. 
Operation, Economics of th. R.E. 
Steam: 
Assemblies, Spare, for . 
Boilers (see Boilers, Locomotive) 
Combustion studies 
Crossheads (see Crossheads) 
sign (Mech. Div.) 
Develorments, by A. 
(M.B.M.A.) 


.) 249, 


Developments ogee eee ae 
Inspection report, Bureau of Locomo- 
tive Inspection ............... 113, 


100° 


581t 
222* 


126§ 


Loctenotive (Cons Aved) 


Steam— (Continue ned) a 
Lubrication (R; ISN, 
tion on E E ES RF & 


9) 
Parts: Good design is engineered . 
Patent, First 
Standardization .................... 
Utilization on the N. & W., by C. E. 
Eog (Southern & Southwestern Ry. 
b)) "Ack vera tne hikaru 
Locomotive Development Committee (see Bi- 
tuminous Coal Research, Inc. 
Locomotive Firebox Co., Effect of water cir- 
culation on life of ‘firebox sheets, by B 
Larson (M.B.M.A.) .............-.. 
Locomotive Maintenance Officers’ Assn. (see 
Coordinated Mechanical Assns.) 
Locomotives: 
Diesel-electric: 
,500-bp. (Ingalls) ................ 
2,000. -hp. transfer, Test of Balai, 


2,000-bp. 
CN JA ieor Bee sor aaa e 


3 GNT . Seaboard (Bald.-West.).... 
3,000-hp., Seaboard (Baldwin) 


A ee o a ET 5 
for suburban service 


4, ATA test (Alco - G.E. - Lehigh 
6,000-hp. A.T. SE. Aico-G. Ej eers 
6,000- hp. U.P. (F.M) ... 2... eee 


Hump pushers ( 
Of tomorrow, by Chas 


Diesel hydraulic switcher (German). . 
Electric: 
Built in 1895 
Great Northern (G.E.) 
Of tomorrow, by Chas. Kerr (N.Y 


Club) 
Single-cab motor-generator 


Gas-turbine: 
Pr , by Chas. Kerr (N.Y.R.R. 


2-6-6-4, N. & W. Class A... 
2-8-8-2, Class Y5, ve. Y6a : 


4-4-6-4, Penn. Class Q-2...........- 
Individtal- axle-drive (German) ...... 
Poppet-valve, N.Y.C. Aa) Sedans 


Reading, T-1 (Co. sho ops) 

T of fpmorrow, by Chas. Kerr, Jr. 

tN NYRR E E oiae eaters nat toe, at 
Logan, H. L. 
Logans rt Machine Co.: 
Cylinders, Air-draulic 
Cinders Hydraulic, Roto-Cast 


„15 r) sadia for passenger 


London, Midland & Scottish, Enginehouse 
lightin; trolley A OAOT 
Loss and damage, Prevention of, Carman’s 
part, iny by J. Marshall (Car Dept. Assn. 
(Sn 0 NEA TEES 


Loudspeaker, Radial cone, University Labo- 
Fatories oeo aenda ian aaa E eee Be OH 
Loudspeaker, Railroad, Operadio Mfg. Co.. 
Louisville & Nashville: 
Accident attributed to defective hand 
Drakes. 665k wale gastos sonore di BAE E S 
Overfire jets (R.F. & T.E.A.) 
Lovejoy Tool Co., Slotting cutter .... 
Low-water alarm, Locating drop pipe for. 
Lubricants: 
Bearing, Roller (Mech. Div.) 
Development of, in 
Grease, Hand-brake, 
(Mech. Div 
Grease, journal; test results . 
Oil, Diesel, Reclamation of (Elec. Sec.) 
Oil; System for eetermining (= condition 
of, on Diesels (R.F. & 
Lubricating oil maintenance aires Hil- 
liard. Corp. sapos ie neinir prere niri 
Lubrication: 
Diesel-electric locomotive, by Guy _F. 
gae (Southern & Southwestern Ry. 
Geared hand brake (Mech. Div.) 
Hammer, Pneumatic (B. 0.) 
Practices (C A. 
Report Mech. Div.) 
Lubricator, Journal, with improyed latching 
arrangement, Magnus Meta! ` 


M. & J. Diesel Locomotive Filter Co., Sock 


rmany . 
Characteristics cof 


mks, filter element .......-.-6-- 2. eee 
ine capacity, Utilizing ............... 
Meeps. Craft fg. Co., Portable metal- 


cutting saw 
Machine tool and shop equipment buying in 


Machine Tools: 


Borer, Wheel, Hydraulic, General Ma- 
chinery Corp. od a TA DRT 
Carbides, Use’ of, and hydraulic con- 
trols on (L.M.O.A.) ........-.--- 
Grinders: Á ` K 
Headstock, Redesigned for, Cincinnati 
Grinders, a AE TEES ee 
Hydraulic, Cincinnati Milling and 

Grinding Machines .............. 


Link, Consolidated N Machine Tool Co. 
Thread, Centerless, Landis Machine Co. 


$ communication; t short non-illustrated article. 


222° 


375° 
98° 
328° 


Machine Tools— (Continued) 
Lathes 


Hydraulic duplicating, American Tool 


Works Co. .....0 0... eee 
Hydratrol, 36-in., Lehmann Machine 
Turret, Vertical Dial-type pendant con- 

trol for, Bullard Co. ........ 

Milling machines: 
Car-wheel, for boring and turning, 

Cincinnati Planer Co. |... 
Hydromatic, Cincinnati Milling Ma- 


chine Co. 
Knee-type, Kearney & Trecker Corp. 
Small, Aircraft Machine Corp. ... 
Ordered in 1945 by B. & 0. A ANA ts 
Press: 
Bending, Boiler-plate, Alco (M.B.A.) 
Hydraulic, 200-ton, Take Erie Engrg. 


EE TEE a T Maai 


rp 
Kick, Pneumatic unit for, 
Pneumatic Co. 
Wheel, designed to take roller- bearing- 
equipped driving axles (Wabash). 
Shaper with circular feeding head, 
cinnati Shaper Co. 
Machinery: 


Labor- saving: What employees think 

Obsolete, and locomotive maintenance... 3 

Replacement program, B. & O. ..... 
Machining: 


Driving rods, Nickel-steel (T. & P.). 
Eccentric cranks (T, & P. 
Smoke stacks, Cast-iron (C.B, & Q.).. 
Magnaflux Corp., Magnaflux conference. 
Magnaflux test of Diesel locomotive parts, 


by M. Håber ood apeme riian ogs 
Magnus Chemical Co., Cleaning and derar: 
bonizing compound (755) ............ 


Magnus Metal Corp.: 
Alarm, Hot journal-box, Twinplex Lat 
Bearing, Journal, Stop 
Lubricator, Journal, with improved latch- 

ing arrangement 


Maintainers, Diesel-electric, on the 

Grande, by Cotton ............ 
Malabar 35- ton journal jack .............. 
Mall Tool Co. 


Grinder, "Flexible. 
Saw, Portable, 6-in. 


Management: your men ` know, what’s 
going On? 2.0... eee eee eee 
Management, Railroad, popular with em 
Ployees oie cece ec cence eens 
Manson, A 


Lighting, ginfugal, fa 
Marking cast-steel truck side frames, Uni’ 
form method of (Mech. Div.) 
Mars Signal Light Co., 
warning light ............. 
Marshall, Joe, Carman’s part in claim pre- 
vention (Car Dept. Assn. 
Master Boiler Makers’ Assn. (see Coordin- 
ated Mechanical Assns.) 
Master Mfg. Co., Lathe converter. 
Material-handlin: eanipmient at 
wheel shop ( 
Material prices (Mech. Div.) Se 
Material specifications (Mech. Div.) 
Mats, Retainer Glass fiber, Johns-Manville 
Matthews, A. H., Building up controller seg- 


Gleriwenl 


ments onone ar eee 
Maurer, F. H., Effect of severe femperature 
changes on staybolts (M.B.M.A.) 
OA arthy, „ H. F., Passenger-car design 
McGinnis P., Feedwater disposal skim- 
mers (M.B.M.À.) 0.o 
McKee, Neal Trimble, honored at University 
of Kentucky ..........-00000--0 00 
Men and Motive Power, National Safety 
Council film .............0.. 00 eee ee 


Menasco Mfg. Co. 
ack, Car and journal 
ack, Journal, Malabar 35-ton...... 
ydraulic tool for working in cramped 
quarters 

Spring, Elliptic, remover 

Miles per active locomotive. 

largest iene (R.F 
Miller, Ralph o Bi 
diameter (A.S 
Milling: 
Crosshead 
Cutter, Face, Kennametal 
Machines (see Machine tools) 

Mineral-wool products, Standard tests for 

Missouri-Kansas-Texas, Dieselization planned 

Missouri Pacific: 

.A.R. price clerks, by Hughes, T. E. 
Cars, Hopper, 70-ton aluminum........ 
Flue’ roller, Three-way (M.B.M.A.)... 
Flues, Application of, by (M.B.M.A.).. 
Radio licensed 

Modern Control Equipment Co., 

regulator’ ieee co ESTEVE PITTE 

Monroe Auto Equip. Co.: 

Seat, Easy-ride, for ‘switchers A 
Shock-absorber on C. & N.W. “400”. 
Moss, Sanford A., Dr., receives Potts Medal 
Motor. alternators "for radio use, by i 

enned. y 

Motors 

Induction, All-steel, 


n Diesch engine 


Power factor 


Westinghouse Elec. 


COD s otn ated AE aa sis 
Report on_(Elec. Sec.) 
Traction,:Dı Diese): electric: Cleaning (C. RT 


* Illustrated article; § editorial; 


174 
180° 
362 
669° 
667° 
101 
304° 
280° 


499" 
499° 


494° 


87° 
152° 


490" 
495° 


350$ 
168° 


95t 
427* 


453” 


677" 


Motors— (Continued) 
Traction, Double: reduction, by Lanier 
Greer (A.I.E.E. 
Traction; Mee to the shop CB. 
Tri- , General Elec. Co. . 


Two-hp. 
Munkelt, 
Mee le 


Music for E ividual passengers (A.T. & S.F.) 


N 


Nashville Smoke Commission 
L.&N. for smoke elimination 
National Bureau of Standards, Standard tests 

for mineral-wool products 
National Eletric Coil Co., Commutator brush 
tension gauge ................ 
National Me * Exposition 
National Phenbiate Co.: 
Pneumatic unit for kick presses. . 
Water ejector for compressed-air systems 
National Sat et Council, il, Shop safety film.. 


r Electrical Engrg. & Mfg. Co. 
. Car-air purification 
po "Passenger-car design 


commends 


Needham. ler Power for train communica- 
tion ( e, FEA EEEE S A pria 
New yore gone 
Costs, Equipment ...... 


Diesels for hump pushers oe 
Hot-box alarm, “Smoke and odor” 
Locomotive, Poppet- valve . : 
Water-scoop accident ....... 
New York Railroad Club (see Clubs and 
Assns.) 
New York Traffic Club, Freight-car situation, 
by E. G. Plowman 
ri Co., Diesel-engine cylinder diameter, 
by R alph B. Miller 
Norfolk & Western: 
A.c. power for passenger cars . 


Ferrolen Copper, on tubes and faes 
(MBAS ch teana ee Wh i 

Light, Back-up, Recessed || || 

Locomotive, team, utilization, by C. 
Pond ue BICA penaa EU ON 


North American Car Corp., Monroe easy ride 
seat for switchers 
Northern Pacific: 

Flues, Application of, by (M.B.M. A) : 

Radio tests, Freight- train : 
Repair shop, Car, at Brainerd.. 

Safety appliances, by G. P. Lindahl, 
(Northwest Carmen’s Assn. 

(see Clubs and 


Northwest Carmen’s Assn. 
Associations) 

Nystrom, K. 
(ALS. MLE.) 


Passenger-car design 


(0) 


Oakite Products: 
Detergent No. 92 aaa 
Steam-cleaning unit . a ease: 

Officers, Prospective, Training, by L. L. 

White (Mech: Divre eee kira3 

Qil (see Lubricants) 

Oil, Fuel (see Fuel) 

Oil’ is oil and coal is coal. 

Oil-cooler cores, Diesel, Cleaning (Southern) 

Oiler, Rod bottle, Vibrating, Oil-Rite Corp. 

Olsen, O. L., Diesel locomotives to fit the 

job (R.F. T.E.A.) 

Olson, Theo., Road foreman’s part in educat- 

ing enginemen and firemen (R.F. & T.E.A.) 

Onan -, & Sons: 

Generator, Portable engine-driven 
Generator set for train communication 

on cabooses .............. 0. ee eee 

Operadio Mfg. Co., Loudspeaker... .. ae 

Opinion Research Corporation, Survey “of 

railroad employee opinion 

Overfire jets on the L. & N. (R.F. & T.E.A.) 


P 


Pacific Fruit Express: Ultralite, Fiberglas 
insulation, for all-welded refrigerator cars 


Packing, Pyramid, Palmetto, Green, Tweed 
Packing retainers and waste grabs ||... |. 
Packing retainers, Use of, recommended 
C.D.0. aa cna aaa a Rb AE rio tes 

+ Conditioniri water 


Painting auipaent: 


Exhaust unit, Portable, for passenger- 
car leer shop (C.B. Vad 

Precooler removes fumes from passenger 
cars (S-A L) ooi eesi iei aat 


SA Ba canopy lighting, by 
_ Kahler ..... dt als Sioa Aa 


Spray 
W. 


ana ee ae 
Patterson, W. 


Paxton-Diesei eens Co.: 
Diesel-engine wear detection . a 
Valve-spring depressor, Diesel- -engine . 
Paxton-Mitchell Co., Belt splicer . . 
Pelley, J. J 
eath of 
Railroading in 1945 


Pennsylvania: 
Carryphone ayate of train communi- 


cation, Triem . 
Lighting, baa: and office (Elec. Ser) 
4" 
Locomotive, Geared-turbine, by Chas. 
Kerr, JE persere Are sees ad ees 
omotives, 4-4-6-4 (Q-2) ............ 
Lubricants, _Roller-bearing, Tests of 
(Mech. Div.) ........ ...... Ree 
Pensions: What employees think about 


Fere Marquette: 
Clamp, Valve assembly ae 
Ferrules, C oer Test of (M.B.A.) | 
Rack, Asse ti for Baker valve gear 

Permutit Co. Portable boiler-water testing kit 

Versonnel: 

Foreman’s, Road, part in educatin en- 
ginemen and firemen (R.F. ʻA.) 
Foremen, What employees think T . 
Managmeent: Do your men know what's 
going on? 
Relations (L.M.O.A.) 
Training men to avoid boiler explosions 
Training prospective officers, by 
White (Mech. Div.) 
Training, Report on (L. M.O.A.) 

Phelps, I R. 

Back shop devices .. 

Gauge, Table, Boring mill (A. T & s. F.) 
Planing eee {or crosshead gibs.. . 

Pipe, Glass-wra % 

Piston defect c Bey a, 

Piston rods, Timken, 


‘Maintaining (C.B. 


Plastic “filler, Econite 
Plowman, E. G., Freight-car situation. .... 


Pond, C. E., Steam locomotives on the N. & 
W. (Southern & Southwestern Ry. Club) 
Poppet- -valve locomotive (N.Y.C.) ........- 
Power: 
A.c. for passenger cars (N. & W.).... 
Dieseli locomotive shop, at Scranton 
(DL & W) 0 eee 


For train communications... Soc 
eB & çhanxed from d.c. to a.c. on 


upply report (Elec. Sec.) 
pee arts Pratt window-curtain unit 
Precipitron on Westinghouse experimental 
car, by Hanft (A .E.) 
Precooler removes, 
senger ears, e 
Prendergast, 
radio on then i 
Press (see Machine Tools) 
Pressurelube, Portable greasing unit . 
Price clerks, A.A.R., by T. E. Hughes (Car 
Dept, Assn. of St. Louis) DEINE de hay, 
Prices, Equipment 
Prices for labor and materials (Mech. ` Div.) 
Profit, Rate of: What employees think. 
Palier, Car, Electric, Silent Hoist & 


H fy Experience ‘with VHF 


Crane 
Pullman-Standard Car Mfg. Co., 

spot welder . 
P Diversion, Coal (R.F. & T.E.A.) 


Multiple 


Pump, for tranisterriog hydro carbons, 
Byron Taes rh EENS 
Turdue mea “Car wheels tested on 


brake-shoe machine 
Putnam, P. C., Consulting engineer A.R.C.I. 
Pyrometers, Exhaust, Alnor, Itingis Testing 
Laboratories ESSER 


R 


Rachs (see Shop kinks) 
Radio (see Communication) 
Ragsdale: E. J +» Col., Passenger-car ds: 


Railroad dances oye ais aie au shesae 


“industry, 
Railroads, Future of, by W. G. Vole? 
(Coordinated Mech. Assns.) 
Railway Fuel and Traveling Engineers’ Assn. 
(see Coordinated Mechanical Assns.) 
Railway Mechaanical Engincer survey of rail- 
road employee opinion .............. 167, 
Railway Service & Supply Gorn- 
Bearing, Two-piece, test (Mech. Div.). 
Box, Journal, 


Standard, Future of, by 
. Grisbaum 

Lubricants 
(Mech. Div.) .. 
Railwac Truck Corp. Snub- -up snubber for 
freight-car trucks 
Ransome Machinery Co., Turning tools for 
automatic welding 

Reading: 

Communications 
corder, 


Roller- bearing, "Tests of 


test employs film re- 


Reciaiming 
(L.M.O 

Reclamation: 
Carpet (Can. Pac.) 
Diesel engine parts (Elec. Sec.) 

Rectifiers for railways (A.I.E.E.) 

Refrigerator cars (see Cars, Freight). 

Relighting the railroads 

Remote control, EARR Miniature, Sperry 


t communication; t short non-illustrated article. 


111 
194$ 


1945$ 


Repair tracks, Car, Light (C.D.O.A.) . 
a 
Automotive equ ent for (C.D.0.A.) 
Hopper, a at Me i b (II GS Cen.) 
Diesel Classified {dM O.A.).. 

Diesel (Mech. D x 
Roller-bearing (Wal sh 
Spring, Semi-elliptic (L. 

Lorie Corp., Reusable hose ecu 


“Journal ea Go Gorman Agee Metal Prod- 


Linge E. C., 
portation 


Rods, Driving, 

Marshall .& 
Rods, Main, Locomotive, Tramming 
Roller bearings (see Bearings, 


end—or 
Rules of Interchange: 
D committee report (Mech. 
T EEEE A N T T EERE AY, 
Changes in ence ermen’ s Assn.) 


nges, Proposed ( ATES 
Pricing of bil ng repair Pca, by T. E. 
Hughes (Car ept. Assn. of St. Louis 
Running board inspection, by G. P, Lindahl 
(Northwest ees SNe). 53 eae ools 


S 


Sarel 
Rinltantes, by G. P. Lindahl (North. 
west carers Assn.) 


Locomot 
Rules (Elec. Sec.) 3 
op and enginehouse (L.M.O. a8 
Shop Aim film, National Safety Council! |||! 
Safe ar Htg. & Ltg. Co. 
ir-conditioning refrigeration unit 


Power supply for communication equi 
ment, ne J. Kennedy........ eqip- 
St. Louis-San Francisco, 70- ton hopper cars 


St. Tonis Southwestern: 
Crane. 
Blo “eis ced wid Al pment Se 


Paint- eo car exteriors and interiors 


Salvaging locomotive parts qTM O: A.). 
Saw and filing tool, Atr-S Tool Co. ... 
Sawing machine (see Machine tools) 


Saving machine, Zephyr 16, Do-All Co. 
aws: 

Portable. 6-in., Mall Tool Co. .... 

_ sate Ers Portable Machine-Craft 


Portable spot pa hts ON sd 
ap handling at Aurora (C.B. & Q) .... 
Scullin Steel Co., L-V freight-car truck | 
Seaboard Airline: 
Locomotive, Diesel- electric, 3,000-hp. 
Precooler removes paint fumes from pas- 


Wakefie 2 ERTE E E TEA 
Shapers (see Machine Tools) 
Shears, Metal-cutting, Cleveland Crane & 
Shock star ee we AAVA AS 


pie 


r: 

“Battle ax” device, for liting and 
turning mounted car wheels (G. N.) 

Bracket, Angle, for L-3 triple valve, 

.M.St.P. & P)... 

Brake cylinder, 16-in., 
moving car trucks 

Coupler, Shop, or drawbar (I.C.).. 


551° 


624° 
263” 


63° 
21* 


Shop _kinks— (Continued 
a Car— (Continued) ) 


Crane, i : . : 
ice for laying ` freight-car floors 
Dollies for moving mounted wheels 
across repair tracks (G.N.) 
Exhaust unit, Portabl le, at iene 


car paint shop (C. 
Floors, Freight-car, “Device 
Em) week e hank yeh etana a 
Hoist, Coupler-supported, for handling 
truck parts (Gre No or.) 
Hooks, Coupling, 
Stock Yards) .................... 
Insulation cutter (I. a 
jack ing frame, Car end............. 
ruck, Hand, Car-wheel (I.C.).. 
Welding jig, Coupler 
Welding jigs, Wheel type, for work on 
bolsters and side frames 
Wheel transfer table ............... 
Electric: Bearing fault detector........ 


or laying 


Air-hose 


omotive: 
Cleaning Diesel-engine filters........ 
Clamp, Valve assembly (P.M.) ...... 
Crane, Jib, for removin air reser- 
voirs from lye vat (I.C.)......... 
Crosshead pin, Dummy ............. 
for bell yoke and shank, 


Dril TAS 


S.F.) 


auge, Wear ing. pee plates 
(Te EPI eaan abs nds he os 
Hammer, Air, cleaner and oiler 
(B 8-0) tein Shee u 


Injector, Steam, repair stand (P.M.) 


Tig, Dall for bell yoke and shaft, 
R. Phelps ................. 
Jie elf-centering, for locating center 


of main-rod back bushing......... 
Machine for flame-hardening locomotive 
T. & P.) 
a actioni, Moving, to the shop 


Planing tool for crosshead gibs, by 
Ji R. Phelps 


for Baker valve gear 


Assembly, 
(P. 


whig HRA stripping (U.P. 
Repair stand, Steam injector 
Throttle lever latch, production 


aa na n E OS 
Wheeling device (Southern) 


Shop lighting (see Lighting) 
Shop operation costs 


Shops, Locomotive: 
Diesel: 
C.B. & Q., at Clyde, Denver & w. 
Burlington ............ 
Light and power for (D.L. & w.). 
Machine shop, color scheme at Cumber- 
land, enginehouse (B. & O.) 
Repair, Modern 
Spring. equipment (L.M.O.A.) 
Shops. Wheel H 
B. & O. at Glenwood 389*, 
Car, Centralization of (C.D.0.A.)..... 
Tilinois Central at Markham........... 
Signals, Car-float bridge (C.N.J 
Silent Hoist & Crane Co., Capstan car puller 
Sillcox, L. K., honored at Stevens......... 
SKF Industries: 
Box, Journal, 
Anniversary sph 
journal 
Skimmers, Feedwater disposal (M.B.M.A.). 
Slack adjuster. Single-roint, Adjuster Corp. 
Slotters, Commutator, Electric Service Mfg. 
Co. 


Saddle-equipped_ . 
er fea 1 roller-bearing 


“TE. 
Smokebox life 
Smoke elimination (R.F. & T,E.A.)........ 
Smoke Prevention Assn. meeting 
Snap-on Tools Corp., Dual- handle tension 

wrench (Torqometer) . 
Snubber, Snub-up, for freight- -car “trucks, 

Railway Truck Corp. 
Snubbing, Spring, devices, Use of, recom- 

mended (Mech. Div.) 
Society of Automotive Engineers, Passenger- 

car design considerations, by Col. E. J. W. 

Ragsdale oaks 
Soldering iron with thermostatic control, 

Sound Equipment Corp. . 
Soldering irons, General Elec. Co. 
Sound Equipment Corp., Soldering iron with 

thermostatic control : 
Southern and Southwestern Ry. 

Clubs and Associations) 


Southern Pacific: 
linder head, storage 
Flue and tube-sheet service (M.B.A.).. 
Lubricants, Roller- bearing, Tests of 
(Mech. Div.) 2.. aaa 
Oil-cooler cores, Diesel, Cleaning 
Wheeling locomotives at Pegram....... 


Club (see 


one 


Man-Au-Trol, for drilling machines 
Sragen M Co.) 
Specifications for materials (Mech. Div.).... 


overnor, Journal-box, General Ry. 


Signal Cos si aeaa asia aei iaai 
Speer Carbon Co., Carbon brush for Diesel 
locomotives 00k isc cnns ce eer beeen ee bes 
Sperry Products: 
electoscope, Supersonic .......... 


_ Remote control, Miniature h. eas 
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Baselt, Walter H. 
Bassett, G. D. 
Sree Eugene C.;. Jr. 
Baumer, 

Beach, tai M 
Beardslee, K R. 
Beaudway, W. L. 
Beck, Leonard W. . 
Becker, Arthur F. 
Beckwith, Gordon D. 


Belcher, Walter E. 5 
Bel, Joscph IAs. 25 aga E RN E RRN 
Di Hal 
Berlin, qa Ges agree Gis S ANE 
Bers, He Bs A E E NA 
Bettendorf Company 
Bickler, C. 
Bird-Archer Company, E T AEA 
Birmingham, T 

Blackburn, Ross M. 
Blackmore, George A. 
Bladholns; Grote Eas ass saN n aria 
Blankmeyer, Richard O. 
Blaw-Knox Company 
Block, Leigh B 
Bluhm, Leslie E. 
Boer ple, Wi 
Boettiger Russell W. 
Bogert, Gilbert P. 
Bohuslav, Hans 
Borland, S. C. 
Bosart, F. M. ... 
Bowers, Walter A. 
Bowser, Inc. ... 
Bradfield, George K., Jr. 
Brandt, William Van C: 
Bready, tra. Je fas 
Brehm, E. C. 
Breight, R. H. 
Brennan, John E. ... 
Brentlinger, 1 el oes 
Brice, Norman L. .. 
Brickseal Refractory Company 
Bridges, Robert, Jr. 
Briscoe,Corwin B, 
Brittingham, Russell 
Brown, A. C., Jr. 
Brown, Alvin 
Brown Boveri Corp. 
Brown, H. A 
Brown, Huston 
Brown, Lewis H. 
Bryant, Charles B. 
Bruckner, Frederick J. 
Bucher, George H. .. 
Buckwalter, T, V. 
Budd Company 
Budd, Edward G., 


Bugbee, Waldo E. 
Buker, 
Bull, Clarence B. 
Bullard Company 
Bullard, E. C. 
Bullard; E P oosa ir Ena Esat 
Bullard, E. E i e EEA E 
Burg, joh n F. 
Burgoon, Bennett 
Burnett, W. 
Burpee, C. M 
Bury Compressor Company 
Busch, F. W. 

Butchard, art 
Byers, A. 


ba Mh he 382, 503, 582, 
` Manufacturing Co. 
50, 103, 


Cadwallader, William H. 
Cage, J. M. 
Cain, James E. . 
Calkins, Alfred E. 
Cameron, D. A. 
Campbell, William T, 
Cannon, John D. 
Carboloy Company, In 
Carbone Corporation .. 
Carey-McFall Company 
Carley, T. 
Carnegie- Illinois Steel Corp. 
Carpenter. N 
Carroll, E. . 
Carry, ‘Cc amp r 
Carter, E. Finley 
Cassidy, L. M. 
Chambersburg Engineering Company 
Champion Rivet Company 
Champion Transportation Salca; 
Champman 

Chandler, pr 
Chesnut, Charles O. 
Cheston, Frank C., 
C heyney, Edward L. 
Chicago Malleable Castings Co. 
Chicago Pneumatic Tool Com any 
Chicago Railway Equipment Co, ....... 103, 
Chicoat, Ey, Ga IS A O ETT ON 
Chiksan Company 
Christian, Harold 
Christianson, Willard C. 
Churchwell, D Lynn ................-05- 
Cincinnati a and Grinding Machines, 


chais 
Clark 
Clark, 


. 505, 


102, 160, 


oo 


Collins, Ed. .... 
Collins, Walton R. .. 
Collins, Walton R., Company | 
Connell, D. 

Continental Oil (Company 
Conway, Ken 
Cook, James A.” 


* Indicates photograph. 


Cooper-Bessemer Corporation, The 
Cordell, J. F. 
‘orneille, S. 
Corning Glass Works 
Cotton, Harty E. 
Cox, Charles R. 
Cox, Gilbert L. 
Creasser, Charles H. 
Critton, N. H. 
Cross, George B. Company............ 505, 
Crucible Steel Company of America 
Cummins Engine Company 
Cummins, Don 
Cummiske 
Cummins Yalin i Company 
Crump, Harry 
Cunningham, Ray D. 
Curley, Walter 
Cushing, George `B. 


David, 
Davis, Charles C. |.. 
Dayton Manufacturing Co 
Dayton Rubber Manu acturing Co. 
Deane, Horace A. 
Dearborn Chemical Company 
DeLand, Richard 
Derham, iym 
Derveyji 
Deveral eorge 
Devin, 1, Georg M. 
deVore, Weber . 
Dextrex Corporation, The 
Dickerman OI AAAA RPE EE 50, 
Dickover, h A Eer teehee ecb R: 
Dietrichson, W. F. 
Dillon, H. W. 
Dinger, F. R. 
Disney, Roland C. 
r N NE E A A E SIGS O 
Dodds A: M aei enni la cures, pater a 
Dorsey, BG: 
Dorticas,, i Carlos 
Donald, 
Double sea Ring Company 
Dowd, Benjamin S 
Down, Sidney G 
Drake, L. 
Drastrup, Alfred B. 
Drico Industrial Corp. 
Duling, Byron A. 
unn, . -A 
DuPont de Nemours, E. I., 
Durabla “Manufacturing Co. 
Dzus Fastener Company 


Eastin, Maurice A. .. 
Eaton Manufacturing Co. 
Eberlein, C. L. 
Edgewater Steel Com NY iaa 
Edison, Thomas A., Inc. 
Eichman, Charles 
Eisenhart, Clifford A. 
Eksergian, Rupen, Dr. 
Elastic Stop Nut Corporation of America... 
Electric Auto-Lite Company ...... : 
Electric Storage Battery Co. ..161, 231, 333, 
Electro-Motive Division General Motors rs Corp. 
81, 505, 
Ellcon Company; National Brake Cenn 
JNE D = R ED A T NE x 
Elsasser, R. R. 
English, John A., 
English, Walter M. 
Erskine, KESLA ISAN 
Evans Products Company 


Fafnir Bearing Company | 
Fahrentiachs Os Po oaee ae araale ars NAN 
Fairbanks, Morse & Co.. 
Raty;~ AE. E A T ens 
Farr, Warren H. |. 
Faulconbridge, A. wW. 


Fawcett, Thomas H. ................. 
Pelleti: Reo 24.5 ch Xin 4 thin Beeb Fabs ROL E 
Felton: Samael M aa i akla ars rela st lA 
Fetinies John’ ET IEE ERVA 
Fetner, e AANE EEE EA EA mince Be 
Fifield, T A TPR E E T 
Finch, Ra mond J. ar ee ere A 
Firth-Sterling Steel Company ............. 
Flannery DO CODE eSa aa a 
Flexible Steel Lacing Company ........... 
Florence, Herbert Te: iss... yorar Rap ea aA 
AT R A A NE R N 
Fogarty, Idin Bis eee E E T E T 
Foley: Æ CO Tiani ARAETA E aA ED aA aia 
Foley; Charles: oieri soci aada phae ES 
Fontaine; John EB... E E E E 
Foote, ‘Frederick: Donee. peen a gyn Aana as 
Fordyce, Samuel W. III ......... ....... 
Formica Insulation Company ............. 
Fort Pitt Bedding Company ............... 
Fort Pitt Manufacturing Co. ............. 
Fort Pitt Spring Company ................ 
Foster;: EnA % sure dace ati Gah aaa eae ie 


Fraher, B. J. 
Francis, Harry M. 
Frank, Arthur A. I ore a a ae A 
Frank, Arthur W. 

Frank, Clinton E. 
Franzreb, Thomas G. 
Fraser, Duncan 
Frazier, Walter 


General Seal 
Gentry, C. V 

Giddings & Lewis Machine Tool Co. 
Giffey, Max . 


S. 

Gilliland, George W. 
Gillis, John 
Gintner, V. 

Gisholt ' Machine ‘Company 
Glihe Steel Tube Company é 49, 
Goble, John E. . Baie PPA E 
ack 


laxwell A. 


B. 

Gordon, Wesley a: 

Graham, Jamı 

Graver Tank, à Sr. Co., Tne, 

Graves, B 

Gray, W. ET. 

Graybar E Company 
106, 437, 503, 585, 

Great Lakes Steel Corp. . 


The? eraa ee 


H & H Tool & Supply Ci 

Haase, Henry M. PPI 5ps 

Haley, Lynn A 
ey, T. I.. 


Hemh Ered m 


Hevi- -Duty Electric Company 
Hewitt-Robins, Incorporated. 
Hewitt Rubber Corporation 
Heyden, Edward B. 
Heywood-Wakefield Company .. 
Higginbotham, Paul R. 


Holub play intis as, Inc. ..... 


Homestead Valve Manatacturine Co. 


J A. aie tre he Baty ge 
H T E E E E E E 
Howard Karl S. 
Hunt Spill tenut Corp. .....102, 
er Manufacturing Corp. ..... 102 
Husband, Jr., Will liam P.o ine : 
Hyster oompany 


Ideal Industries, Inc. ....... 0...0. 
Independent Pneumatic Tool Company 
4 


38, 504, 
Industria) Brownhoist Corp. eae 
Inland Steel Company .... 


International Nickel Company, Inc. 


107, 284, sos 689 
Iron & Steel Products, Inc. ........ 50, 232, 435 
mckeon, E Ix oo) cod ssn sagas thi e 583 
ackson, Edwin T. ...................2... 229 
ackson, H. A. .... 0... ccc eee 437 
T Li ee veers 5 ahs Maes SAGE 505 
anke, Frank H. ........... 158 
enkins, W. D. ...... .. 2... 334 
ohns-Manville Corporation ...161, 232, 504; 638 
ohnsen, Hagbart ................... 689 
‘ohnson, C. f 103 
ohnson, L. C. 638 
ohnston, Dr. 689 
olly, Thomas 437 
ones, H. 333° 
ones & Laughfin Steel Corp. . 229 
onke, Ward. anase . 332 
oseph_ Sinkler, Inc. i 638 
oyce-Cridland Company .159, 583 
ustrite Manufacturing Co. ............ . 231 


Karpen, S. & Bros. 
Kas ubeck, Archie J. ; 
Kearney & Trecker Corp. 
Keating, Donald 
Keefer, 

Keliher, James J 
Keller, Percy R. 
Kennametal Inc. ..... 
Kennedy, Hagia. L. 


Kinner sde 
Kish- E Wo oao sacle ooh bh ote pata was e 
ames 

alter M. 
‘Henry H. 
William H. 

M. 


e, Jack 
ramer, LeRoy 
Kraus, Charles I. 
Krenning, G. C. 
Kress, Frederick K. 
Krohn, G. 
Kropf, Richard B. `.. 
Kropp For “a Company 


Kuester, ae 

Kuhler, Otto W 

Lair Po He tessa yest ea eee BERG ... 161° 

Lake Erie Engineering Co. ........... 231, 585 

Lamberton; E ENEE E EEE A we 334 

Lamkin, R- Bi siso fine a hire gees 639 

Lampton, Frank W. ..............0-.0-0- 585° 

Lancaster, Robert A. ................0--. 503* 
dgraff, E. T. 0.10... eee eee 334 

Landis, Co 2 cise ssid EEE EENS 283 

Landis, H. H. 50g ole yess EEaren he's 583 

Landreth, John T. ...............0.0005. 333 

Larkin Packer Company .................. 158 

Lawrence, J. R. 0.1.6... eae eee eee 232 

Lawton, Jobn P. |..............0-. L 585 
iJ 

LePay, R. A 

Leet, 

Leherissey, 

Leister 


Liddle; C. Å. orire i ges cue vo ba neues 282° 
Lieberthai, Lye et Da aA E Ih Shek Spec 284 
Light, De David ’ 689 
OY Fe OB, ee coe erate aE be PIPER Ee ee 689 
Lima E otoantive Works .................. 105 
Lincoln Electric Company ................ 639 
Lindgren, Ernest ........ 000a 639 
Lindroth, G. l T E E E TE 284 
Lindsay Paul L. .......... ited facta . 107 
Link-Belt Gerd EE mate BAC nap nago 229, 437 
Lippincott, J on & Co. .... .... ee, 230 
Lippman, J. D. .....-.-.-.-00-00 00s 582 
Liquid Voddinoning Corp. ............. 583, 689 
Llewellyn, John T. ................. .107, 159° 
e, James S, ...... eee 638 

505 

380 

230 
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Luminator, Tas. 
Lunger, W. E. 
Lynch, John E. 
Lynch, Wayne E. 
Lyvers, A seas 


Sp GON favicon nue 
Madely, Charles .... 
Magnaflux Corporation 
Maguire Industries, Inc. 
Mahar, Thomas 
Malone, H. D. 
Mann, E. A. 
Mann. Robert” E 
Mapp, C. P. 
March, John L 
Mars Signal Light Company . 
Marsh, ; 
Marshall, Charles A. 
Martin, L. 
Mason, R. W., : 
Mathias, W. Kent nates 
Mattern, E. C. 3 
Maurer, Paul H. .. a 
Maxim Silencer Company R 


McConnell, 
McConnor illiam F. 
McCool, Harry 
Motorie Evan 
McCrea, Charles H. 
McDanel, Frank K. 
McFarland, William A. 


McGehee, E. A Se date ticle bok 
McGovern, Ray P.............----- 
McGreevy, } Robe Tt oe ace fis 

McGuire, D. E. ......... 


McLaren, H. R. 
McMaster, L. L., Jr. 
Meacham, Richard W. 
Meehanite Metal Corporation 
Meissner, Edwin B., Jr. 
Menasco Manufacturing Company 
Meserve, Norman 
Metallizin TRY, of America 
Metzger, ank 

Metzger 
Meyer, 
Meyers, C. W... 
Miah, Ty K, ny acre Ora bere es tate 
Midvale Com; any 


Mitchell Sic Ea A. 
Mitchell, Walter G. 
Modern 'Supply Co Company 
Moffitt, Herl 

Monarch Machine Hool Co. 
Montero, Mariano A 
Montgomery, J. C 
Montgomery, 
Montreal Locomotive Works, Ltd. 
Moon, R. F 

Morris, J Wilson H. 


Morris, 
Morris, 


Morton, Charles D. 11... 2... 
Morton, Manufacturing Co. 


Mullin, Debi ii g e E wh oh pies ¥ AREE 
Mulson, Elmer A. 
Munroe, Charles F. .:........... 00000 eee 


Nathan Manufacturing Company .... 
National Aluminate Corp. 
National Battery Compan 
National Malleable 

50, 159, 335, 


National Facamate Company ..... 107, 437, 
National S ibe y Company .............. 
National Tu Company 


teel Castings Co. 


505, ` 


Neyer, Frank J. 157° 
Nichols, D. R. 334 
Niles, Ww. J 382 
Nist, E. J... a 689 
Nordquist, Robert G. ............... 435 
Norma-Hoffman Bearings Corp............. 105 
Norton, Frederick H. .......... ERER 105° 
Norton Welding Equipment Co. ........... 381 
Nox-Rust_Chemical Corporation ........... 582 
Nugent, Frank B. Company ............... 230 
Nutt, Robert L... 229 


Oakes, Russell F. . 
Uakite Products, Inc. 


O'Connell, Thomas . 


O'Connell, W. L... AEREN 229 
O'Connor, Edward M. ..... thnk laida 229 
Qdiorne, David W. . ... 2.0 wwe 231 
Ohio Ferro-Alloys Corporation ....... .... 584 
"Keefe, Raymond T., Jr. ......... a 229 
Okonite Company ................ 230, 585, 689 
O'Leary, J. BE. 0... en. sae Es 039 
Olsen, NOE. 0 L -  $03° 
Olsen, O. L.. ..... eras eee ge 35S 
Olson, Arthur J. ... .0......0...... MOE = 
Onderdonk, J. L. 0.. aaa 583 
O'Neill, Wayne B. 0. 503 
Orcutt, D. P. .... 333 
Osborne, L. EB. oe 232 
Oxweld Railroad Service Co. . 379 
Paddock, Leon A. ..... Sarr Wess ERa AA 584 
Padgett, Joseph E... 283 
Palmer, Norman E. 639 
Palmer, Sidney C. ... 436 
Pantasote Company ....... EEE 582 
Pantasote Plastics, Inc. .................. 582 
Parkers Appliance Company ... os 152 
438, 50. 
Parrish, R, B. L... S ae 
Parykasa, M. J. alaa 437 
Patton, rA E eR S ET 334 
Paxton Diesel Engineering Co. ............ 284 
Paxton-Mitchell Company ....157, 284, 435, 584 
Peppard, James A. .................0.... 584 
erkinson, T. F. ..............0. 2.044. 51*, 689 
Permutit Company ....................... 582 
Perry Gi Co i AAN T N A nA 334 
Perry, J. iener AEREE eee S E e E SAA 503 
erson, V. H. aunn 284 32* 
Pettee, Ållen D. E S 
Pettus, T. -.., 436 
Peugh, James C. : 157, 284 
fager, Harry Miller - 104° 
eee Steel & Wire Cor 157 
Philco Corporation ............ 103 
Philco Products, Inc. ................. 103 
Philco Radio & Television Corp. ........... 103 
Philip Carey Manufacturing Co. ........... 105 
eh RA wb A EE Mes ek dod 585 
ee ee eee 640 
Lad Pisin haan a eaidoe hy 4 640 
ENCE Soe aE Peter arc ES om 159 
436 
REGIE RA a deride EEEE Les 503 
Tioma ta 638° 
neediness 283 
Dad Mosh 335 
.50, 104, 230, 
438, 504, 585, 637 


Povlsen, Paul K. 
Powell, George B. 
Powers, Ralph A. 
Prall, Bert s 


Price, Gwilym A. 
Pride, Harold .......... 

riest, H. Malcolm 

roctor, Aurion .......... 
Proffitt, Russell P. ....................... 689 
Protectoseal Company .................... 50 
Pullman-Standard ar Manufacturing Co. 
Purcell, E. W. ........... Se Ae Sse 
Purdy, Frederick A. 639* 
Putnam, P. C. ........... 500° 


R (o M. E E EAE 335 
R ee ee 1603 
088, rank, Pas A AE ES hae 
Ruggles, E. L... nes 332 
Rupp, J Es so exw eens ioe cate ae vee? 380 
uk BG banana E EE getiels tes 690 
Rushton, Howard .....................0.. 49 
Rust-Oleum Corporation ..... 229, 230, 334, 435 
Ryan, Walter S....... 1... eee 436 
Ryerson, Joseph T., & Son, Inc. ....... 505, 639 
Safety Car Heating & Lighting Co. 
q 102, 203, 332, 502, 640° 
St. Louis Car Company .................. 105 
Saklatwalla, Beram D. ...... $02 
Salter, Roy L. ........... 436° 
Samson, D. P. 10... es 160° 
Sanders, Jo 0.0... eee ee 383 
Sansfield, Chester T. ...... ...-.....-5, 637 
Sargent, Fitzwilliam .................. 50, 103° 
Sarles, Paul 00.000 ..000 0.0 eee 689 
Sattley, Clyde A. .......0....50..-....0005- $05 
Schepmoes, L. naaa eee 640 
Schilden, H. Vander |... 0000 ILN 231 
Schoch, Jobn A. oauan aaau 103 
Schranz, Frederick G. .. 49 
Schrenk, R. C. ...... 105 
Schroeder, Harvey E. 505 
Schwarting, H. F. ... 334 
Scoggins, R. G. ` 229 
Scott, Eugene T. .... ; 157 
Scott, George H. 0.a 640 
n d Ae WES, O EE E E E E 332 
Scott, Walter B... 230 
Scullin Steel Company ................ 105, 158 
See; Stanley. e..esco es er dea hi nAaR D 585 
Selig, Lester No. 1.2.2.0. 02. eee 437 
Sexton, Roy W. 2... 0006. eee eee eee 334 
Shanahan, Richard J. .......°.... oan 638° 
Shannon, E. F. aaa .107, 284 
Sharpe, E. C. 0, Joe 437 
Shaub, Frank G. . sa AST" 
Shaw, LeRoy F. 639 
Sheffer, J. 334" 
Sheldon, T. .... 506 
Sherman, Robert A. 382 
Sherwin-Williams Com 333 
Sherwood, Ellsworth 159° 
Sherwood, Roland A. 160° 
Shipley Norman H. 00 583* 
Shotwell, W. P. 0O O L O 640 
Sidler, Paul R... I I 438 
Siedel, W. D. o. Modora Mae ee eee 436 
Silleox, Dr. L. Ke... 2... eee . 433 
Silvis, Kenneth I... 0.0... eee ee . 381 
Simmons-Boardman Publishing Corp. ....... 383 
Simmons, J. .. 229 


Simonds, L. B. 
Simplex Wire & Cable Company 


Sittig, A. R. 
SKF Industries, Inc. ...... 
Skilsaw, Inc 
Slater, James a 
Slstitian’ George V, D 

lottman, George V., Dr. ...............-. 
Smith, H. 
Smith, David B. 
Smith, Frank P. 
Smith, Fred M., beessie eineini aeiee naek 639 
Smith, Gerald C. 2.02.0... eee eee ee 639 
Smith, Merle P. oh le) er orb ig Se OR eee 159 
Smith, Milton H. . 381 
Snap-On Tools Corp 690 
Snyder, Floyd ............. 160 
Socony-Vacuum Oil Company 105 
Soffe, B; Eo ............02. .. 689 
Solin, Lawrence .............. .. 435 
Somervell, General Brebon B. ............ 283 
Sparker, Erdee A n teed 639 


Spoerl, Walter F. Luua ccc ee eee 231 
Sprat; E Reo osc cee e ta ee eet aden 333 
Spragg; Ge Gig 2 eine de gation k 333 
Spray, be be Da R oles Ode E ERDA E 4 it 
pring Packi orporation ............... 
Springer, B.A. AEE SE a O mete 2 105 
uier, 502* 
Standar: e 158 
Standard Forgings Corporation 333 
Standard Oil 502 
Standard Rai 436 
Stansfield, Chester T. ........... 640 
Steel, Joliette, Ltd. .. 0... 158 
Steinmetz, Mil 690 
Sterling Engine Company 333 
Stevens, H. A... 334 
Stevenson, Frederick A. .................. 383 
Stevenson, W. M. .... 0.000.000 eee 229 
Stewart-Warner Company ................. 437 
Stillman, Charles L. ...............0.006. 689 
Stoner, Clifford M. ..................0005 504* 
Strachan ob Aoi AEA She Radia sare vik Rie 332° 
String, j n F. 229 
Strobell, E D. . 640 
Stroud, Earl .. 639 
Stuart, Charles 502* 
Sturges, J. M. 381 
Stutson, Alverd C. ....... 105 
Suleyeki, (Se Soo. 6 oe ei ek ets et ce 583 
Superheater Company aa E AERAR 50, 231, 433 
Sweeney, Frank M. ................0000 05 334 
weeney) E. Je oeepres ines ietu tenes ak 381 
Sweet, Richard A. OII eeee ele 437* 
Switzer, J. Me... 1... eee 159 
Sylvania Electric Products, Inc. ....... 104, 161 
Syme, John P. o.oo... cece eee eee 638 
Symington-Gould Corporation ............. 640 


* Indicates photograph. 


Tawse, William G. .............--- ee eres 436 
Taylor, e OO ETE E 639° 
Telephonics Corporation .............-...5 380 
Templeton, Kenly & Co. .........- EARR 157 
Tennessee Coal, Iron & Railroad Co. ...... 585 
Terbell, Joseph B. ..............-0--5- 50, 158 
Terminal Engineering & Supply Co. ....... 381 
Textileatber Corporation 582 
Thiele, George C... aaa 64 


Thomas, William E. ... 
Thompson, Andrew .... 
Thomson, Ralph ...... 
Thurmalox Company .. 
Tierney, George R. 
Tiger, E a D 
Tilden, Lawrence S. . 
Timken Roller Bearing Company.. .104, 637, 
Tiner, Milford . 
Todd, George L. 
Torrence, George P. 
Torrington Manufactur 
Townsend, W. M. 
Tracey, Jobn C. 
Transport Products Corporat 
Treffeisen, Gustave ...... 
Tuco Products Corp. 
Tufts, Major Carl R. 
Turco Products, Inc. 
Turner, Paul R. . 
Turnesa, William P. ... 
Twelves, E ens 


Union Asbestos & Rubber Company ........ 582 
Union Railway Equipment Company .. 639 
Union Switch & Signal Company $0, 107, 282 
Union Tank Car Company ...... 334 
United Aircraft Products, Inc. 105 
United States Rubber Company . 506 


United States Steel Corp. see Gain <... 689 
“nit tat t ation, e- 
nite tates ee orporation, Sa mg i DS, 583 


Illinvis Steel Corporation 

United States Steel Supply Co. ....158, 231, 
504, 585, 637 
Usherwood, George W. ...........-..55 =. 334° 
Valentine, Gordon ...............-.0 00005 333 
Van Moss, EES PEEPI sstnreget 105 
Van Nest, À. C. aaoun 640 
Van. Ohlsen, Le o erered an dirae sate 640 
va Thade Harold H. e heen HH 

apor Car Heating Company, Inc. ......... 
Var Liew, Gerald J. ........... ... 105 
Vaughan, J. D. ...... 382 
Vreeland, John S. .... 383 
Vulcan Iron Works ................. 383 
Wagner, C. H., Jr. 00... ee 103 
Wagner, Thomas R. . . $332 

Waunright, W. S 7 


Waldron, C. 


Weston Electrical Instrument Corp. ....... 435 
Wetzel, Gordon W. .............. . 504 
Wheeler, Wilmot F. . 232 


Whetstone, Pearce 
White, C. 


Whiting Corporation . 332 

Wilby, Arthur C. ..... ... $83 

Wiley; C C; oeer ei tas roire a TEG E 437 

Wilhelmy, George F. 0 0 IIL IIIN 160 

Wilkes, {ohn MEANE the E 157* 
ilkes, Wade M. 0... 102°, 640 

Wilkins, William E. ....... oaea 

Willett, Alfred H. o.a 

Wiliams, A. N. 

Williams, Arthur 

Williams, E. B. 

Williams, Elmo 

Williams, 

Williams, 

Williams, A P. 

Williams, 

Williams, 

Williams, T. E. 

Williamson, 

Williamson, aha 

Willihnganz, Dr. Eugene ................. 380 

Wilson, Don C. 262.6 ect ekee tees ee ees 435° 

Wilsony O. Py ceisia ee eit ne RERA teas 105 

Wise, bi. Js esos as enn anes Selaienas 107, 229 

Wise, Roger M. ........---- 00sec ecto nee 104 

Witte Engine Works .................0005 229 

Wixson, R. j- ATE PO T E N 334 

Wolfe H: Aus oud re cesse kee 2a 254 ee 639 
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Wood, Harrison ......................05 640 Charles © occ os epee gees 107 
Woodings, Emmanuel .................... 384 Hamsher, W. Edgar , e is 107 
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WHAT MAKES YOUR 
STANDARD 
FREIGHT CAR 
TRUCK 


A standard freight car truck becomes a Unit Track only when it is 
equipped with an interlocked, self-aligning Unit Brake Beam - - 
the only brake beam that operates without hangers, being 
guided on the side frame to the exact dead center of the axle. 


Before you approve the truck specifications for your new 
freight cars, take a tip from 51 major railroads and 
private car companies and make sure that your trucks 
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is serving the B&O on new 2-8-8-2’s 


The Baltimore and Ohio Railroad 
recently increased its fleet of Bald- 
win-built 2-8-8-2's, which are 
among the largest and most power- 
ful locomotives on the eastern rails. 
In addition to using wrought iron 
for the locomotive piping, stay- 
bolts of Byers Wrought Iron were 
used in some of the latest of the 
locomotives. 
_ This same sound practice is be- 
ing followed by dozens of other 
leading railroads. It is significant 
that during a period when locomo- 
tive weight, size, power and avail- 
ability requirements have steadily 
» increased, the use of wrought iron 
has steadily increased. The reason 
is, of course, that the unique serv- 
ice qualities of wrought iron fit it 
to meet the increased severity of 
service. 
Byers Wrought Iron pipe is read- 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron is duplicated in Byers Forging 
Billets. They are produced in round, square 
or rectangular sections, under ASTM-A-73 
and AAR-M-307 Specifications. 


68 


ily formed. Bending operations do 
not alter its character, and it is 
unusually resistive to corrosion. 
Byers Staybolt Iron is uniform in 
composition and dimension, can be 
easily drilled, threaded and 
headed, and resists the elevated 
firebox temperatures, the cinder 
abrasion, and the high stresses that 
staybolts must endure. Both pipe 
and staybolt iron have one ex- 
tremely important quality in com- 
mon... their ability to stand up 
under vibration and shock that 
would cause speedy fatigue-failure 
of ordinary materials. This all-im- 
portant feature is the direct result of 
the unique nature of wrought iron. 

Tiny fibers of glass-like silicate 
slag are threaded through the main 
body of high-purity iron. These 
fibers halt and diffuse corrosive 
attack, discouraging pitting and 


CORROSION COSTS YOU MORE THAN WROUGHT 


penetration. The structure of the 
material might be compared tc 
that of a stranded wire cable, 
which accounts for the fatigue- 
resisting qualities. 

Wrought iron is being currently 
used for almost all locomotive pip- 
ing applications. Over 70 roads 
have utilized Byers Staybolt Iron. 
The use of these materials offers a 
real opportunity for extra savings 
and service that no one should 
overlook. 

Our General Catalog gives full 
dimension information on all Byers 
products, and is a handy book to 
have on file. May we send you a 
copy? 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco. 
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P. R. R. O-2 Locomotives 


T=: Pennsylvania Railroad recently completed at its 
Altoona, Pa., Works the last of 26 locomotives of the 
4-4-6-4 non-articulated type. These locomotives, known 
as the Class Q-2, were designed by the railroad’s engi- 
neering staff, for fast and heavy freight service. 

The four-cylinder, rigid frame locomotive has been 
studied by the Pennsylvania for several years. The 
6-4-4-6 passenger locomotive exhibited at the New York 
World’s Fair was the first to go in service on the Penn- 
sylvania, and was soon followed by the Q-1 freight loco- 
motive, and later by the 4-4-4-4 T-1 Class, 50 of which 
are now under construction. The present Q-2 is a larger 
and much more powerful freight engine than the Q-1, 
and has both sets of cylinders placed ahead of the wheels 
they drive. This simplified the rear crosshead guide con- 
struction and permitted a deeper firebox than was pos- 
sible on the Q-1 locomotives, whose rear cylinders were 
placed at the front of the firebox. 

The principal advantages of splitting the driving gear 
into two units are: (a) Reduction of piston loads and 
weight of revolving and reciprocating parts; (b) reduc- 
tion in machine friction due to the reduced number of 
connected wheels; (c) the use of shorter stroke, result- 
ing in lower piston speeds and (d) the use of four steam 
chests enables the designer to provide liberal steam and 
exhaust port areas. This improves cylinder performance 
at high speeds. 


Freight power, with 4-4-6-4 
wheel arrangement, has trac- 
tive force of 100,800 Ib. and 
is built with boiler capable 
of evaporating 137,479 lb. of 
water per hour at 57.4 m.p.h. 


A distinctive feature of the Q-2 locomotive is a device 
for automatically arresting the slipping of either set of 
drivers and restoring the power to the slipping engine as 
soon as it has slowed down to the speed of the non-slip- 
ping engine. This is accomplished by means of butterfly 
valves located in each of the four main steam pipes. The 
operation of these valves is controlled by a differential 
electric switch which admits air to the butterfly valve 
operating cylinders of the slipping engine only. The dif- 
ferential switch is driven by small wheels running on the 
treads of one No. 2 and one No. 3 driver wheel. When 
the slip is arrested the air supply is shut off and the steam 
pressure in the steam pipes opens the butterfly valves to 
restore power. 


Railway Mechanical Engineer 
JANUARY, 1946 


Q-2 locomotive No. 6175 has recently undergone a com- 
plete series of tests on the Altoona test plant, during which 
the estimated performance was exceeded. A maximum of 


General Dimensions, Weights and Proportions 


P. R. R. (Altoona) 
1944-1945 


: Q2 
+. 6131, 6175-6199 
300 
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1934 x 28 front 
23% x 29 rear 
Ses naa tena 100,800. 


Rated tractive force, engine, lb 


Rated tractive force, booster, lb. ..............% 1 

Valve gear, type 6.0. cece eee eee cee eee nent Walschaerts 

Valves, piston, diameter, in. ..........-....2-05 12 front 
1 rear 


111/19 front; 134 rear 
. ¥% front; ¥ rear 


ORS ERN AT RET ENT RIRES 17/4 front; rear 
Cut-off in full gear, per cent ..............000-- 78 front; 55 tear 
Dimensions: - 

Height, rail to top of stack, ft.-in. ............ 16—51 

Height, rail to center of boiler, ft.-in. ........ 10—10 

Width overall, storm window open, ft.-in....... 11—4 

Length over engine and tender, ft.-in........... 124—7% 


Cylinder centera, MM; 60:06:06.4 eer 69 rana 
Wheelbases, ft.-in.: 


92 front engine 
95% rear engine 


Tender: 
Style or pescant aa se ateicis REET 


Water capacity, U. S. gal. . 
Fuel capacity, tons 
Trucks 


7,987 i.hp. was developed at 57.4 m.p.h. Maximuns 
evaporation was 137,479 lb. of water per hour, or 39 per 
cent more than the Pennsylvania’s Mountain Type Mla 
locomotive. The overall efficiency of the Q-2 locomotive 
measured at the drawbar was 25 per cent higher than 
the Mla locomotive, of which 12 per cent is credited to 
the four-cylinder driving gear arrangement and the bal- 
ance to the boiler. At the highest boiler rate the smoke- 
box gas temperature of the Q-2 locomotive was 655 deg. 

. Coal consumption per drawbar horsepower hour 
varied from 2.75 lb. to 3.60 Ib. between speeds of 49.2 
and 50.6 m.p.h., depending upon the cut-off position. 

The boiler of the Q-2 e drda is of special interest 
because of its size and efficiency. It is one of the largest 
locomotive boilers ever built and showed a combined 
boiler and furnace efficiency under test of 49.8 per cent 
and when evaporating 137,479 lb. of water per hour and 
64.4 per cent at a lesser rate. It has a firebox heating 
surface—including a 1232% 2-in. combustion chamber and 
a total of nine Security circulators—of 725 sq. ft. The 
tubes and flues add 6,000 sq. ft. more and the Type E 
single loop Elesco superheater 2,930 sq. ft. This makes 
a total evaporative and superheating surface of 9,655 sq. 
ft. With a grate area of 121.7 sq. ft. this boiler evap- 
orated on the test plant 137,479 lb. of water per hour. 

The boiler is the Belpaire firebox type with a three- 
course barrel utilizing carbon-silicon steel sheets 1 in. 
thick. The first course is conical and the maximum out- 
side diameter, at the front of the combustion chamber, 
is 106in. The firebox is 162 in. long and 108% ¢ in. wide. 
There are six circulators in the firebox and three in the 
combustion chamber. Near the rear of the combustion 
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Rear Engine 


Nol Driver RDS 
2; Total Lateral. 


Details of the rods and pins of front (top) and rear (bottom) engines 
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General .Dimensions_and. Proportions of. the Boiler 


j 
eg] 
p 
te 
a $e Grate Areo IZLI! Sq Ft 
od Firebox Width 1083" 
i Length of Grate 162° PART Toe pen S 
l . 
E j 


Tubes, number and diameter, in. ................ $1—2 
Floes, number and diameter, in. ...........0000 277—3 
Length over tube sheets, ft.-in. ........uusesreoee 21—0 
Net gas area through tubes and flues, sq.-ft....... 13.02 

ter, Type ...... cece ess ce eens j +. E, single loop 
A E E E intents archspdr dha eevee .« Bituminous 


Grate area, sq. ft. ... 1.7 
Stoker, Type ciyin perun Gh eis cee naasis aas Standard HT 
Feedwater M RIDE. E E A eee bnware Worthington 64 SA 
Heating surfaces, oq. ft.: 
Firebox, circulators and combustion chamber ... 725 
Firebox, total i .05c0stsseaeedecdaavecesaee 725 
Tubes and flues .............unuusnseisssseoo 6,000 
Evaporative, total ............... errr errr 6,725 
Superheater .......0 06. eee eee tees 2,930 
Combined evap. and superheat. ................ 9,655 
Boiler rtions: 


propo: 
Firebox heat. surf., per cent comb. heat. surf... 7.5 
Tube-flue heat. surf., per cent comb. heat. surf. 62.1 
Superheat surf., cent comb. heat. surf. .... 30.3 
Firebox heat. surf. + grate area .............. 5.9 


Tube-flue heat. surf. -- grate area ... 49.3 
Evap. heat. surf. + grate area ...... 55.2 
Superheat. surf. + grate area ........ 24.0 
Comb. heat. surf. + grate area ..... 79.3 
Gas area + grate area .............. 107 
Tractive force + grate area .......... 828.2 
Weight of engine -+ evap. heat. surf. . 92.0 
Weight of engine + comb. heat. surf. .... 64.1 


ive force + evap. heat. surf. ........ tol. 15.0 
Tractive force = comb. heat. surf. 


-~---|20f---- ---»+------ 424g-------- we--------- 4- --4 » 
T | 10-24 me -- 493- - +, 
eee $ | ii 
oi Rear; of front j 
Stack i Stack 
f 
S42! Tubes : qotcyinder |; 
277-3} Flues een) a ERA 
PATEE : 
~--------- soY---------s 
Tractive force x diameter drivers =- comb. heat. a0 
Steam pressure, Ib. ...........--.- 500 300 
Diameter, first course ................. 
Diameter, first course, outside, in. (front) . 9735/10 
Diameter, second course, inside, in. ....... 102 
Diameter, second course, outside, in. ... 104 
Diameter, third course, inside, in. ...... vere 104 
Diameter, third course, outside, in. .............. 106 
Sheet thickness. in.: -~ 
Smokebox .... % 
First ring ... 1 
Second ring .. 1 
Third ring 1 
Back head .....0..ceccncsssecsenccce ee KS 
Roof and side sheet (one piece) ..... ee 
Furnace door sheet ae / 28 
Furnace side sheets 3/ea 
Furnace crown sheet 18/33 
Combustion sheet ... 18/23 
Front tube sheet .... 
Back tube sheet .... 10 
Firebox length, in. 162 
Firebox width, in. ......... 108?/1e 
Water space, front, T EEEE T T 6% 
Water space, TDS Wort ead age tes 6 
Water space, sides, in, .............. 6 
Combustion chamber length, in. ...... 1231/23 
Arch tubes, number and diameter None 
Circulators number and location ................. Six in firebox 
Three in combustion 
chamber , 


chamber there is a corrugation in the sheet around ap- 
proximately three-quarters of the combustion chamber 
circumference to allow for lengthwise expansion and con- 
traction. The firebox has an installation of Flannery 
flexible staybolts in the breaking zones, back head, throat 
sheet and combustion chamber. The furnace sheets are 
welded and the firebox and barrel seams are seal welded. 

Water is fed to the boiler by a Worthington 614 SA 
feedwater heater having a capacity of 120,000 Ib. per hr. 
and a Sellers SY injector, on the left side, with 132,000 
Ib. capacity per hr. The injector delivery pipe is located 
inside the boiler and admits water at a point about 30 in. 
back of the front flue sheet, above the flues. The firebox 
is equipped with Firebar grates, Standard HT stoker 
_ and Franklin Butterfly type firedoor. 

The engine bed, supplied by the General Steel Cast- 
ings Corporation, embodies the frames, crossties, cylin- 
ders and back heads. The connection of the cylinders to 
the bed, between the No. 2 and 3 drivers, is necked in such 
a manner that the distance normally between these driv- 
ers is reduced, permitting the total wheelbase to be short- 
ened approximately 15 in. The distance between cylinder 
centers at the front engine is 92 in., while for the rear 
engine it is 95% in. 

The engine and trailer trucks are each four-wheel 
trucks, with 36-in. wheels on the front truck and 44-in. 
on the trailer. The trailer is equipped with the Franklin 
Type E booster. All driving, engine and trailer truck, 
and tender axles are equipped with Timken bearings. 

The four-wheel engine truck is equalized with the driv- 
ers of the front engine and the rear engine drivers are 
equalized with the trailer truck. Helical springs, in com- 
bination with leaf springs, operate to increase the sensi- 


° 


Annana mar ome 


tivity of the equalization system and to cushion the shocks 
of the leaf springs. 

The cylinders of the front engine are 1934 in. by 28 
in. and the rear engine, 2334 in. by 29 in. Steam distri- 
bution is effected by 12-in. and 14-in. piston valves for 
the front and rear engines, respectively, together with 
Walschaerts valve gear controlled by Alco power reverse 

ear. : 

The drivers are 69 in. diameter with Boxpok centers. 
The rear drivers of each engine, No. 2 and No. 5, are the 
main drivers. Each of these has % in. total lateral. The 
No. 1 wheel of the front engine has 2% in. total lateral 
and the front wheel of the rear engine, No. 3 wheel, has 
3⁄4 in. total lateral. This wheel, however, is equipped 
with a blind tire. The No. 4 driver has 13% in. total lat- 
eral. The Alco lateral motion device is used on all driv- 
ing axles, 

The rods are the I section design equipped with float- 
ing bushings at all pins. A spherical bushing is used at 
No. 4 wheel and the side rod bearings for No. 1, 2, 3 and 
5 wheels have a radius on the outer bushing to accommo- 
date operation on curves. The main crank pins have the 
conventional floating type bushings. 

The main wheels of the Q-2 are cross counterbalanced 
with an overbalance of 100 lb. The resultant overbalance 
producing dynamic augment on No. 4 wheel is 150 Ib. de- 
livered at 22 deg. from a line through the main pin and 
axle and, on No. 1 and 3 wheel this resultant is 160 1b. 
at 14 deg. The dynamic augment on No. 1 and 3 is 7,670 


‘Ib. at 70 m.p.h. 


The locomotive is equipped with three Detroit mechan- 
ical lubricators, two on the right side and one on the left 
side. Pressure lubrication from these lubricators is dis- 


a 


tributed to cylinders and valves, frame shoes, boiler pads, 
radial buffer, spring rigging frame equalizer pins, engine 
truck center pin and to the guides. 

The brake equipment is Westinghouse No. 8 ET with 
air supplied by two 814-in. cross compound compressors 
located on brackets at the front of the locomotive. 


, 


The tender is of the rectangular type with eight-wheel 
trucks of Pennsylvania design cast by the General Steel 
Castings Corporation and water bottom underframe sup- 
plied by the same manufacturer. The coal capacity is 
39.87 tons and the cistern holds 19,020 gal. of water. The 
weight of the tender, fully loaded, is 430,000 1b. 


Partial List of Material and Equipment on the Pennsylvania 
4-4-6-4 Type Locomotives 


Bed frame; engine and trailer truck 
frames; driving wheel centers ... General pier Castings Corp., Eddy- 
stone, Pa. 

Lateral motion device; power reverse 
a OE Ce ee eae ay ee ee 

Engine truck, driving and trailer 
truck roller bearings ............ 


Radial buffer; booster; fire door .... 


Air brake equipment 


American Locomotive Co., New York. 


The Timken Roller Bearing Co., Can- 
ton, Ohio. 

Franklin Railway Supply Co., Inc., 
New York. . ? 

Westinghouse Air Brake Co. Wil- 
merding, Pa. 


Brake shos soroaren ia ves American Brake Shoe Company, New 
Ork. 
Slip control DEEPENED ENN EE Pennsylvania Railroad. 
American Brake Shoe Company, New 
ork, 
Mechanical lubricators ............. Detroit Lubricator Co., Detroit, Mich. 
Grease fittings; clear vision windows; y 
cab ventilators <... -ss sss iever The Prime Manufacturing Co., Mil- 
x % waukee, Wis. F A 
Piston packing rings .............. American Hammered Piston Ring 
Division of Koppers Company, 


Baltimore, Md. c 
Flannery Bolt Co., Bridgeville, Pa. 
Worthington Pump and Machinery 

Corp., Harrison, N. E 


Flexible staybolts 
Feedwater heater . 


Injectot atidesni Moran sss Wm. Sellers & Co., Inc., Philadel- 
£ phia, Pa. 
Boiler check valve ................ Nathan Manufacturing Co., New 
ork, 
Ciréalatori isipan bi tow. os awe American Arch Co., New York. 
Fitebar) gratos. idonk imis 8: cued 3% Waugh Equipment to., New York. 
Blow-off cocks; blower valve ...... The Okadee Company, Chicago. 
Throttle valve ri arnes ortan es American Throttle Co., New York. 
Stoket A A ETTA ......... Standard Stoker Co., Inc., New 
York. 
Süpərhéater iara 50 a IIA The Superheater Company, New 
ork. 
EASGIOG whe vended drtererethiatees Johns-Manville Sales Corp., New 
ork. 
Headlight generator .............. The Pyle-National Company, Chicago. 
Train controli sistas cesses cies +»... Union Switch & Signal Co., Swiss- 
vale, Pa. 
Tender: 
Truck frames; tender frame; tank 
OHO MOAR S cic oes das eters General Steel Castings Corp., Ed- 
dystone, Pa, 
Roller bearings ..65 si ccscccieed: . The Timken Roller Bearing Co., Can- 
ton, Ohio, 
Draft gear .......... CAIET . Cardwell Westinghouse Co., Chicago. 
Couplers .......... PE cars McCay & Torley Co., Pittsburgh, 
a. 
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The rear of the tender 
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Passenger Cars- 


Allen W. Clarke 


Tue background for the 1946 models begins with the 
advent of the modern lightweight streamlined passenger 
cars in 1934 and 1935. Some of these first trains have 
become obsolete and have been scrapped because of small 
dimensions or for other reasons. Others are still in sat- 
isfactory and profitable operation. In the early designs 
great emphasis was placed on the reduction of wind re- 
sistance. To obtain this reduction the width and height 
of cross section was decreased over conventional cars, 
greatly restricting the useful space for passengers. Wind 
tunnel tests have demonstrated the relative unimportance 
of cross section dimensions to wind resistance. In 1940 
the Association of American Railroads adopted a stand- 
ard cross section contour, 10 ft. wide over side posts and 
13 ft. 6 in. from rail to top of roof. These dimensions 
will prevail in the 1946 models. The A. A. R. cross sec- 
tion provides for a curved skirt extending to 22 in. from 
the rail. The skirt adds to the streamline appearance but 
permits accumulations of dirt, snow, and ice and adds to 
the difficulties of maintenance men working on equipment 
mounted under the car. Some of the 1946 models will 
have the skirts but considerable numbers will appear 
either without skirts or with the “hemline” considerably 
higher than the 22 in. A. A. R. dimension from the rail. 


Design Factors 


Minimum structural strength requirements for new 
passenger train cars were established by the A. A. R. 
specification of March 24, 1939. 

The A. A. R. specification of 1939 was based on the 
Railway Mail Service specification of 1912 to which minor 
revisions had been made, the last revision being made on 
July 20, 1938. Changes included the provision for the use 
of new materials and alloys, added squeeze test require- 
ments, and specified shear value of the main end posts. 

As a result of injury to passengers and damage to 
equipment under some very unusual wreck conditions 


*Abstract of paper presented before the Railroad Division, the American 

of Mechanical Engineers, at the Annual Meeting at New York on 

0 29, 1945. An abstract of the written and oral discussion of 
this pre will appear in the February, 1946, issue. 

+ Assistant general mechanical engineer, American Car and Foundry 


Company, St. rles, Mo. 


Railway Mechanical Enginssr 


— JANIIARY aac 


1946 Models’ 


By Allen W. Clarke{ 


An evaluation of the factors 
influencing 1946 car design 
such as specifications, mate- 
rials, passenger comfort, and 
trends toward standardization 


there have arisen requirements by some railroads con- 
siderably exceeding those of the A. A. R. specification. 
Such increases in strength requirements will result in 
weight increases of 5,000 or more pounds per car. The 
builders can design for any specified assumed or test 
loads but in so doing must add to the weight and cost 
regardless of the material used. 

As a matter of fact the A. A. R. minimum figures have 
been exceeded by most of the designs built in the past 
and this will hold true for the 1946 models. Also, 
strength calculations are usually based on the framing 
members only and do not take into account the value of 
inside finish, partitions, and accessories. Figures for 
a recent design offered for 1946 production indicate the 
following percentages in excess of the A. A. R. minima: 


Center sills, per Cent. cigs cies ae aa 33 
Main end posts—shear, per cent.......... 24 
Main end posts—bending, per cent........ 15 
All vertical end posts, per cent............ 7 


The economies resulting from light weight are of such 
importance that the majority of the new cars will prob- 
ably be designed to the A. A. R. specification as a mini- 
mum with additional strength, as indicated above, result- 
ing from the use of available standard sections. Materials 
always exceed the minimum properties used in calcula- 
tions and increase the actual strength of the structure. 

The stress analysis for passenger-car framing members 
is readily made by the use of well known and generally 
accepted formulae with the possible exception of the 
center sill. Here the problem becomes complicated be- 
cause it is a continuous beam supported by several cross 
members of varying stiffness and subjected to vertical 
loads as well as longitudinal end loads from buffing 
forces. Direct compression stress from end loads is ob- 
tained from the P/A formula where P equals the design 
or test end load and 4 equals the center sill area. This 
stress varies throughout the full length of the sill only as 
changes in center-sill area may be included in the design 
and as compressive forces are transferred to the side sills 
by the cross members. 

As buffing forces must be considered as applied at the 
center line of draft, at the nose of the end casting, and 
on a resultant line between these two, the bending moments 
resulting from these various eccentricities must be con- 
sidered along with the bending moments resulting from 
the vertical loads. The center sill cannot be considered 
as a continuous beam with fixed supports because of the 
flexibility of the sill itself and the cross members which 


transfer the reactions to the sides and other parts of the 
structure. Very approximate determinations for center 
sill moments have been made which are considered close 
enough for practical purposes and have resulted in the 
following formulae for an 85-ft. coach with a vestibule 
at one end, 59 ft. 6 in. bolster centers and five equally- 
spaced crossbearers between bolsters. Signs are indi- 
cated for the end load P applied below the neutral axis 
of the center sill. 


Body end ...............0..0005. =e vD te 
Face of rear draft lug ......... = = ee wagon Pe 
Bolster .................0..0000, M =— 1022 w+.1319 Pe 
Crossbearer No. 1 — M = — 12233 w—.0356 Pe 


M = — 1166 w + .0104 Pe 
— M = — 1192 w—.0061 Pe 
M = — 1146 w + .0139 Pe 
+ M = — 1304 w— .0497 Pe 
M =— 713 w+.1847 Pe 
1803 w -+ .6793 Pe 
1803 w — .3209 Pe 


Crossbearer No. 2 
Crossbearer No. 3 


Bolster 


Ee 


Where 
M = Bending moment 
w = Vertical load per inch in pounds 
P = Horizontal end buffing load 
e = Eccentricity of horizontal end load 


It is recognized that the above figures are not abso- 
lutely accurate as the flexibility of all supporting mem- 
bers, which contribute to the stiffness of underframe 
members, has not been considered. However, these are 
sufficiently accurate for practical purposes because the 
moments between the end of the car and the first cross- 
beam back of the bolster control the design. 

Center-sill area properly distributed in the cross sec- 
tion is of major importance. Area of course directly 
controls the compressive stress due to the end load and 
is of greater importance in comnection with bending 
moment stresses. Deflections control the distribution of 
stresses in the structure, hence the modulus of elasticity 
of the material and the moment of inertia (a function of 
area) of the center-sill section become a factor of greater 
importance than the tensile strength of the material used. 


Materials 


No new basic structural materials are likely to be used 
in the 1946 passenger cars. The materials used before 
the war and which will continue to be used are (1) mild 
carbon steel, copper bearing; (2) low-alloy high-tensile 
steels; (3) stainless steels, and (4) aluminum alloys. 

However, new alloys with improved properties are 
now available especially in the low-alloy high-tensile 
steels and aluminum. All of the above basic materials 
have been used in modern lightweight passenger cars and 
have proven satisfactory in squeeze tests and in service. 

Designs employing all of these materials may be ex- 
pected to meet and exceed the minimum requirements of 
the A.A.R. specification, hence, this does not enter into 
the selection. Other factors which must be considered 
are weight, cost, and appearance. 

As the total weight of the material in the structural 
shell is only from 25 to 35 per cent of the total weight of 
the completed car, the percentage of total weight which 
can be saved by the use of light high-strength materials 
and careful design is somewhat limited. For example, 
the total truck weight will usually equal or slightly ex- 
ceed the weight of a low-allo high-tensile steel shell. 
This indicates the necessity for a thorough study of 
weights of specialties, finish materials, and accessories 
as a fertile field for weight reduction. 

Of the four basic materials mentioned above mild car- 
bon steel will produce the heaviest car, other factors 
being equal. Considering a coach 85 ft. long over the 
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coupler pulling faces, with four-wheel trucks and other 
features the same, the use of low-alloy high-tensile steel 
or stainless steel with equal strength values will show a 
weight saving of 6 to 8 per cent of the total car weight 
over mild carbon steel and the use of aluminum will 
show about a 15 per cent saving. 

Lowest costs favor the use of mild carbon steel but 
with the weight penalty as mentioned above. The cost 
of low-alloy high-tensile steel construction is less than 
for stainless steel construction with little if any differ- 
ence in weight when designs are of equal strength. 

Hence, the former is indicated to be the preferred 
material for economic reasons. The service life of mild 
carbon steel is longer than the period between construc- 
tion and obsolescence and there should be no question 
about low-alloy high-tensile steels in this respect because 
they have greater resistance to corrosion than the mild 
carbon steels. 

The cost of aluminum has been reduced steadily as 
production has increased. In the last five years the price 
of pig aluminum has been lowered about 25 per cent. 
Hence, the cost penalty against the use of aluminum is 
now considerably less than before the war. A large num- 
ber of the new cars will use the aluminum alloys for a 
major portion of the framing members as wel as for 
inside finish and fittings. When minimum weight is of 
vital importance due to power limitations, or other fac- 
tors, aluminum alloys will be the preferred structural 
material. 


Exterior Appearance 


In exterior appearance the 1946 models will be of three 
types, either shiny unpainted, painted, or a combination 
of shiny and painted. 

Stainless steel in fluted sections is well adapted to the 
shiny unpainted exterior and may be applied either on 
framing of low-alloy high-tensile steel or stainless steel. 
The surface of stainless steel however is not well adapted 
to the application of paint coatings. A similar shiny un- 
painted fluted appearance will be accomplished on a 
number of the cars of aluminum construction by the use 
of extruded anodized aluminum mouldings. 

For painted exteriors, low-alloy high-tensile steel and 


‘aluminum construction are best adapted. With the spot- 


welded attachment of side sheets the low-alloy high- 
tensile steel sides will be perfectly smooth without ex- 
posed rivet heads or other projections, which makes 
cleaning easy and accumulates a minimum of dirt enroute. 

The painted exterior or the combination of painted sur- 
faces with unpainted fluted surfaces have the advantage 
of making possible distinctive color schemes for individ- 
ual railroads. When tied in with an advertising program 
this color scheme will soon become a symbol of the par- 
ticular railroad in the public mind. 


Passenger Comfort 


The equipment now on order for 1946 production in- 
cludes passenger train cars of many types such as bag- 
gage, baggage and mail, baggage-coach, baggage-dormi- 
tory, diner, diner-lounge, observation-parlor and coaches. 
Of the cars scheduled, not including sleepers, coaches 
considerably outnumber cars of other types. 

This probably represents a trend on the part of the 
railroads to exert their best efforts to attract the coach 
passenger and a recognition of this class of travel as the 
best field for the profitable movement of large numbers 
of people. It is in this field that the railroads have their 
greatest advantage over other forms of transportation ; 
namely, the comfort which comes from adequate space, 
giving the passenger freedom to move about and at the 


(Continued on page 12) 
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JUST KNOCKING ALONG 


Waen the electricians on the S. P. & W. took over 
maintenance of refrigeration equipment, they inherited 
a sizable portion of grief along with it. While there is 
not a lot of the equipment, just that used at the railroad 
eating houses and a few water coolers, most of it is get- 
ting along in years and was about ready for retirement 
when the war froze the equipment on the job. 

Ned Sparks, the electrician at Plainville, has his share 
of trouble and maybe a little more taking care of the re- 
frigeration equipment in the beaneries at Plainville, Mid- 
dleton, and Sanford, along with about two dozen water 
coolers scattered over the Plains division. 

Sparks was already more than slightly peeved when he 
received word that the refrigerating machinery for the 
big walk-in cooler in the beanery at Sanford wasn’t work- 
ing. The electrician had stuck his neck out by offering 
to repair an electrically operated calculating machine used 
in the freight office. The motor that operated the machine 
wouldn’t run and Sparks figured the brushes were worn 
out and perhaps the commutator a little dirty. Both 
guesses were correct, but he hadn’t figured on the arma- 
ture being burned out also. 

A search of every possible place for an armature in 
Plainville, and wires to half a dozen other towns and a 
phone call to the system storekeeper, failed to locate a 
new armature, and no dge would promise to rewind the 
one burned out any time soon. The result was Sparks 
undertook to wind the armature. He was about half fin- 
ished with the job when Jim Evans, the roundhouse fore- 
man, came in. Sparks had just lost count of the turns, 
along with most of his patience, when Evans entered. 

“Something wrong with the aa haga in the eating 
house at Sanford,” Evans said. “You had better catch 
the Limited and get up there,” the foreman added. 

“Dammit!” Sparks snapped, “now I’ll have to unwind 
this coil and start over!” 

“What’s that you are working on?” Evans asked. “We 
haven’t got any motors around here that small, have we?” 

“It’s out of a calculating machine used in the freight 
office,” Sparks told him. “Them nitwits didn’t go to 
school the same day the teacher did and have to have a 
machine to handle figures. They can’t count on their 


"Finish it when you get back from Sanford,” Evans 
bi sae “I have an idea a new belt is about all it 
N 9 


“Yeah, I imagine it needs a new belt and a new ma- 
chine to go with it,” opaka said as he gathered up parts 
of the motor and placed them in a box. 


Shanks arrived at Sanford about four-thirty that after- 
noon. Figuring to go back to Plainville on the Limited, 
leaving Sanford at 9:45, he didn’t make arrangements for 
a room but went directly to the eating house. 

Paul Drake, the manager, was waiting when Sparks 
went in the dining room. “Boy, am I glad to see you!” 
Drake said. “I’ve got the box full of meat and I’m afraid 
it's going to spoil.” ; 

“Is the refrigerator working at all?” Sparks asked. 

“Yes,” Drake told him, “it’s running, but not doing 
much good. The motor starts and stops every few min- 
utes and the box is not as cold as it should be.” 


Raliway M 
SANOA Mechanical Engineer 


by 
Walt Wyre 


“TIl look at it soon as I get a bite to eat,” Sparks said. 
“The diner was so crowded I couldn’t get in.” 

After Sparks had eaten he carried his tool box to the 
basement where the refrigerating machine was located. 
The first thing he did was put gauges on the high and low 
pressure sides of the compressor. Both gauges showed 
too much pressure when the compressor was running. 

“Found the trouble?” 

Sparks looked up and saw Drake, who had come down 
to see how the electrician was getting along. “Some of . 
the trouble, at least,” Sparks told him. “The high head 
pressure indicates air in the system, but that’s not what’s 
making it short cycle.” 

Sparks stopped the motor and left the switch open so 
it wouldn’t start. He then back seated the discharge 
service valve and removed the gauge. While he was 
doing that, Sparks glanced at the low pressure gauge 
and saw that the pressure on the low side was rising 
rapidly. When the pressure reached sixty pounds, 
Sparks grabbed his service valve wrench and back seated 
the valve to shut the pressure off from the gauge and 
prevent possible damage. 

“That's why the machine is short cycling.” 
pointed to the gauge. 

“Short cycling?” Drake asked. “Is that good or bad?” 

“Starts and stops so often,” Sparks explained, “acts 
like either the float valve was leaking or else the com- 
pressor discharge valve.” 

“Is that much of a job?” Drake asked anxiously. 

“Could be quite a job,” Sparks told him. “Soon as the 
machine has stood ten or fifteen minutes so I can bleed 
the air out, I’ll check and see which valve is letting the 
high pressure get back to the low pressure side.” 

e eating house manager began to get fidgety while 
Sparks was waiting for the compressor to stand idle so 
the air could be bled off, and Sparks said, “guess I’ll run 
upstairs and take on a cup of coffee while I’m waiting.” 


Sparks 


Sparxs drank the coffee and returned to the basement. 
He cracked the discharge service and left it barely open 
about ten seconds, closed the valve and waited a few min- 
utes, then opened it again for a few seconds. He then 
replaced the high pressure gauge and started the machine. 
“Wish you would go see if there is any frost forming on 
the evaporator,” he said to Drake. 

“The evaporator—where is it?” the manager asked, 

lexed. ) 

“The cooling unit—in the refrigerator,” Sparks ex- 
plained. 

“Yes, it’s working better,” Drake said when he had re- 
turned. “Maybe that’s all it needed,” he added hopefully. 

“Don’t think so,” Sparks told him. At that instant the 
machine shut off. “It stopped sooner than I figured it 
would,” Sparks said as he watched the gauges. 

The low side gauge showed rapidly increasing pressure 
as soon as the compressor stopped, and in about thirty 
seconds the machine started again. Sparks picked up a 
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“Looking at my tapper?” the manager asked 


ten-inch Crescent wrench and a service valve wrench and 
went upstairs to the cooler. He removed the service 
valve caps at the evaporator and when the machine shut 
off closed both valves, the ones to the liquid line and the 
suction line. When the valves were closed, Sparks started 
down stairs. Before he had reached the basement, the 
machine started again. 

“Now what?” the manager wanted to know. 

“Looks like the compressor discharge valves are leak- 
ing,” Sparks told him. 

Sparks closed both service valves on the compressor 
and started removing the head. He loosened the cap 
screws, then working very carefully to avoid damaging 
the gaskets he removed the head and valve plate. 
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“No wonder the valves are leaking !’’ Sparks exclaimed. 
“Look how they are worn and the carbon.” 

Sparks intended to turn the valves over, but inspection 
showed that both sides of the valves had been used al- 
ready. A phone call to the one and only refrigerator 
service shop in Sanford produced a disinterested reply 
that he had no valves and probably wouldn’t have any 
for four or five weeks. 

“What’ll you do?” Drake was pareren 

“If I can find a small piece of plate glass, I’ll use some 
fine valve grinding compound and try my hand at lapping 
the valves.” 

A piece of plate glass was found and Sparks set to 
work. 
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Drake watched the procedure about fifteen or twenty 
minutes, then said, “Guess I’d better go help with the sup- 
per rush. I should have been up there 30 min. ago.” 

“Gosh, what time is it?” Sparks asked. : 

“Its after six,” Drake said after he had looked at his 
watch. 

“Guess I had better call the hotel and see about a 
room,” Sparks laid down his tools and wiped his hands 
on a rag. 

There was no room available at either of the two hotels. 
“Guess Tli have to work fast and eat in a hurry,” Sparks 
told the manager. “Soon as the rush is over, have the 
cook fix me something to eat, Let me know when it’s 
ready.” 

Sparks went back to the basement and again started 
working on the valves. When the valves were lapped 
until they appeared good, Sparks cleaned the carbon from 
the compressor pistons and head, then washed the parts 
with carbon tetrachloride to remove any particles of grit 
and moisture. At that moment Drake called and told him 
his supper was ready. 

Sparks ate hurriedly and went back to the job. At 
8:25 he had the compressor ready to run again. He 
closed the switch and went to the refrigerator to see if it 
was cooling okay. The gurgle of liquid and frost begin- 
ning to form almost immediately on the evaporator were 
good signs. 

After the machine had run about twenty minutes, 
Sparks stopped it and again purged the air from the sys- 
tem. This was necessary because he knew some air had 
gotten in when he had dismantled the compressor and 
some remained even after he had pumped the air from the 
compressor before opening the discharge service valve to 
the liquid line. 

The machine was still running when the Limited pulled 
in town and the box was cooling nicely. It had become 
so warm while shut down that it would probably run two 
or three hours before shutting off, Sparks told the eating 
house manager. 


Next morning when Sparks reported for work at the 
roundhouse, the foreman told him that the freight agent 
had phoned twice and the chief clerk to the superinten- 
dent once wanting to know when the motor for the calcu- 
lating machine would be finished. 

“I can get it done today if I don’t have too much else 
to do,” Sparks told Evans. 

“Well, the first thing I want you to do is see what’s 
ailing the overhead crane. Then when you get that fixed 
you can get on the motor.” 

““What seems to be the trouble with the crane?” Sparks 
asked. , 

“It won't go up,” Evans explained. “It'll run down 
okay, at least it would until machinist Thomas worked 
on it. You know, he claims to be sort of an electrician. 
I think he worked for a power company awhile. He 
changed some wires or something, then the crane would 
go up and wouldn’t come down. All of the controls 
worked right opposite the way they always have.” 

“Okay,” Sparks said. “TIl get it first thing.” 

When the starting whistle blew, Sparks pocketed some 
tools and went to the machine shop. The first thing he 
did was switch two of the three phase lines to the crane. 
Then he pulled the main switch and climbed up to look 
at the limit switch that prevented the hoist going up too 
far. One of the wires to the limit switch was broken off 
right where it connected to a terminal post on the switch. 
The wire was long enough to replace without splicing and 
it was only a matter of minutes to remove the insulation 
and replace the wire on the terminal. 

That fixed, Sparks went back to the electric shop and 
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prepared to start work where he had left on the little 
armature. He had the armature set up ready to start 
winding when Evans came in the electric shop. 

“Got the crane fixed?” Evans asked. 

“Yes, sir,” Sparks replied. 

“Well, you had better take a look at the electric welder 
by the drop pit,” Evans said. “Barton is welding a 
cracked dry pipe and he says it’s not working very well. 
He says it acts like the polarity is reversed.” 

Sparks swore mildly, picked up some tools, and headed 
for the roundhouse. He stopped the motor that ran the 
welder, then threw the polarity switch. After waiting a 
few moments, he started the machine, then climbed up _ 
into the locomotive cab. 

Barton had his head stuck out of the firebox door when 
Sparks climbed up in the cab. “Did you stop the welder ?” 
Barton asked. 

“Yes,” Sparks told him. “Try it and see how it works 
now.” 

The boilermaker went back and ran an electrode in the 
weld. “It works okay,” he yelled to Sparks. “What did 
you find wrong with it?” 

“Polarity reversed,” Sparks said. 
might look at the switch.” 

Barton grunted and went back to welding. Sparks re- 
turned to the electric shop. 

That time he wound one coil of the armature and was 
starting on another when the foreman again came to the 
electric shop. “The manager of the eating house at San- 
ford just phoned. Said you fixed the refrigerator too 
good, it ran all night, froze everything in the box, and 
would be still running if he hadn’t pulled the switch. 
You'll just about have time to catch the Limited if you 


hurry.” 


“Next time you 


As before, the manager of the eating house met Sparks 
at the door. “First it won’t cool enough, then it cools too 
much, and now it won’t cool at all.” 

“What did you do to it?” Sparks asked. 

“Well, this morning everything was frozen and it was 
still running. I pulled the switch and called you. Then 
about an hour later I closed the switch. The compressor 
runs all right, been running ever since I closed the switch, 


but it doesn’t seem to be cooling.” 


Sparks took his tool box and went to the basement. A 
quick inspection showed why the motor had failed to shut 
off. A pin had come out of the switch lever. He re- 
placed the pin, then went to look at the evaporator. 

“See, it’s so hot it’s sweating.” Drake had followed 
Sparks to the box. 

Sparks held his ear close to the float unit header and 
listened. There was no gurgle or hiss indicating that the 
float valve was stuck or a screen clogged. Sparks tapped 
the float unit header with a pair of pliers and the liquid 
refrigerant began to gurgle into the evaporator. A few 
minutes later frost began to appear on the evaporator. 

Once again that evening before the train came in, the 
float valve stuck shut and came open when Sparks tapped 
it. 

“Do you think it will stick any more?” the manager 
wanted to know. 

“Can’t tell,” Sparks replied. “If it keeps sticking, we'll 
P to take the float unit out and see what’s causing it to 
stick.” 

“Is that much of a job?” Drake asked. 

“Pretty good sized job. The first thing, we will have 
to pump all the refrigerant out of the evaporator into the 
receiver, then when we remove the unit we should have 
a new or repaired one ready to put in. Of course, open- 
ing the evaporator will get quite a bit of air in the system 
that will have to be purged out.” 
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“Well, let’s try it awhile,” Drake suggested, “and in 
the meantime maybe it would be a good idea for you to 
order a new float unit, or whatever you call it.” 

“Okay,” Sparks said, “I’ll have the storekeeper order a 
float unit tomorrow.” 


Next morning at Plainville, it was the same old story. 
The freight agent, chief clerk to the superintendent and 
half a dozen others had called wanting to know when the 
motor would be finished for the calculating machine. 

“Don’t do anything else until you finish that blasted 
little motor,” Evans told Sparks, “unless something else 
very important needs to be done,” he added. 

Sparks worked almost an hour on the armature and 
only lacked two coils having the winding ready for solder- 
ing when the drop pit motor quit. 

Water had seeped into the conduit to the switch causing 
a short. The resulting arc had welded the wires to the 
conduit. It was necessary to dig the conduit out and re- 
place it. It was less than an hour to quitting time that 
afternoon when the job was finished and Sparks went 
back to the armature. 

By working thirty minutes after quitting time, Sparks 
finished the armature and dipped it in varnish. He im- 
provised a bake oven using an electric lamp. 


Next morning Sparks assembled the motor and carried 
it to the freight house. 

Every one in the freight house stood and watched while 
Sparks put the motor in the calculating machine. When 
it was in place, he plugged it in and a clerk started punch- 
ing keys while Sparks watched the motor. It whirred, 
then stopped. Sparks pulled the plug and tried to see if 
the machine was stuck. The motor shaft turned easily 
enough in one direction, but refused to turn the opposite 
way. 
á ing it while I watch the motor,” Sparks told the 

erk. 

The motor acted the same as before. “See anything 
wrong?” the freight agent asked. 

“Yes,” Sparks replied. “Looks to me like the motor 
is running backwards.” 

“Can’t you switch the wires and reverse it?” the clerk 
asked. 

“No,” Sparks told him. “I’m afraid I'll have to take 
it out.” 

“What makes it run backwards?” the agent asked. 

“Well, if it is running backwards, as it looks to be, it’s 
because I changed the commutator pitch when I con- 
nected the wires,” Sparks told him. 

“What’ll you have to do, pitch it again?” the clerk 
wanted to know. 

“No, I can change the connections to the fields,” Sparks 
told him. 

“Well, get it soon as you can,” the agent said. “We 
sure need the machine.’ 

i Sparks took the motor and started back to the round- 
ouse. 

The field coil leads were too short to reach when 
reversed and it was necessary to splice them. It was 
noon when he made the agent happy by announcing that 
the calculating machine was okay. 

Things went along about normally for the next four 
or five days. Sparks was beginning to congratulate him- 
self on having gotten rid of the refrigerator at Sanford 
for good, when the eating house manager phoned. 

“Have you got the new what-you-may-call-it for the 
cooler you ordered?” the manager asked. 

“No,” Sparks replied, “it hasn’t come yet. Why, are 
you having trouble with the refrigerator ?” 

“Yes,” the manager said, “but I guess we can get along 
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until you get the parts. Soon as it comes, you’d better 
run up here and put it in.” 

Sparks went to the storeroom and asked the store- 
keeper if he had anything on the float unit for the re- 
frigerator at Sanford. 

“No, haven’t heard anything since I wired for it. 
I'll send another wire today and urge it,” the storekeeper 
promised. 

Two days later the float unit came in. Sparks told 
the foreman that it might be a good idea to go to Sanford 
the next day and put it in. 

“Looks like,” Evans remarked, “either you are going 
to have to move to Sanford or else bring that refrigerator 
here.” 

The eating house manager was not in when Sparks 
arrived. Sparks took his tool box and went to the base- 
ment. The machine was idle at the moment and Sparks 
installed his gauges preparatory to pumping the refrig- 
erant from the evaporator. 

While he was tightening the connection to the com- 
pound gauge on the suction service valve, the motor 
started. It seemed to be running okay, except there was 
a peculiar dull rattle. “Sparks stopped the motor, looked 
for something loose that might be causing the rattle, but 
didn’t find anything. When he closed the switch, the rat- 
tle started again. It seemed to be coming from the copper 
tubes leading from the condensing unit to the refrigerator. 

Sparks stopped and started the motor twice, the rattle 
stopped and started also. The electrician was fairly well 
puzzled. The noise was different from any he had ever 
heard around a refrigerating unit before. Finally he 
decided to go ahead, rattle or not, and pump the re- 
frigerant into the receiver and install the new float unit. 

parks closed the receiver service valve and with 
gauges mounted on the compressor service valves started 
the motor. He then went upstairs to open the refrigerator 
so the evaporator would warm up and facilitate discharge 
of the refrigerant. 

When he opened the refrigerator door, he found the 
rattle. A large electric gong with the bell removed was 
mounted so the clapper struck the float unit header. It 
was clattering away when Sparks opened the door. 

He stood looking with amazement at the Rube Gold- 
berg contrivance wondering what it was all about when 
the eating house manager came in. 

“Looking at my tapper?” the manager asked. 

“Yes,” Sparks replied, then the reason for the arrange- 
ment dawned upon him. 

“That dingus kept sticking,” the manager said, “and I 
rigged up that outfit. Its a little noisy, but it works. 
What do you think of it?” 

“Well, it’s ingenious,” Sparks commented. “Maybe 
you won’t need it when I get the new unit in.” 


Rapto Rues ForMALLY Apoptep.—The Federal Communica- 
tions Commission has announced the formal adoption of rules and 
regulations to govern railroad radio service, effective December 31, 
in the same form as the proposed rules issued in November, with 
one exception. Upon request of the Association of American 
Railroads, the final form of the rules omits the provision which 
would have authorized communications common carriers (that is, 
telephone, telegraph or similar companies) to be issued experi- 
mental authorizations for railroad radio service stations. This 
authority can be issued under other regulations. The A. A.R. 
also had objected to the provision limiting the license term for 
railroad radio stations to two years, asking that a 5-year term 
be substituted, but the commission refused to extend the term be- 
yond two years “at this time” on the ground that it is customary 
to have a shorter license term for the initial period so there can 
be “flexibility in making any necessary revisions in frequency 
assignments.” 
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Coal for Locomotives” 


T uis year the demand for locomotive service is at a peak. 
High tonnages of coal must be burned. Coal is not easy 
to obtain, and much that is obtainable is of lower grade 
than was formerly used. Nevertheless, trains are being 
moved in a manner that has resulted in the general im- 
pression throughout the country that “the railroads are 
doing a good job”. The locomotive men’s ability to meet 
the needs in this way is without question rooted in their 
many years of work on fuel efficiency discussed and en- 
couraged at meetings of this society. The efficient use 
of coal in locomotives is also being encouraged and 
fathered by the coal producers. To meet the serious 
and growing competition of the Diesel locomotive those 
interested in burning coal have not been satisfied to stop 
at improved combustion efficiency and helpful auxiliaries 
but are studying the possibilities of major changes in 
design, such as the new steam-turbine locomotive. The 
gas-turbine locomotive is also under discussion at this 
time. The development of improvements resulting from 
this competition will be interesting to watch and will lead 
to better overall fuel efficiency. 


Over Fire Jets Eliminate Locomotive Smoke 


Smoke abatement and fuel efficiency go hand in hand. 
An outstanding development in auxiliaries this year in 
the coal-burning locomotive field is the reborn wide- 
spread interest in the use of furnace overfire jets. In the 
past, the application of jets has been of a rather hit-or- 
miss nature. Believing that some research on their 
action and application would be of value, Bituminous 
Coal Research, Inc., had studies made at the Battelle 
Memorial Institute. Its findings are reported in Tech- 
nical Report VII, “Application of Overfire Jets,” by 
Richard B. Engdahl. 

As a result of this work, railroads have become in- 
terested in a restudy of overfire jets for locomotives. 
It is not a matter that can be brushed aside with the 
statement that “overfire jets have been in use a long 
time.” The facts are that full advantage has not been 
taken of the possibilities of overfire jets. E. D. Benton, 
fuel engineer of the Louisville & Nashville, and asso- 
ciates have recently developed some very successful ap- 
plications for locomotives. As a result of a public demon- 
stration of these jets, the Nashville Smoke Commission 
chose publicly to thank the co-operating Nashville rail- 
roads, using such statements as: 

“Yes, thanks for showing a representative group of 
city officials, railroad men and leading Nashville indus- 
trialists and engineers that your hard-working switch 
engines can and will be operated smokelessly.” 

“The demonstration which Nashville’s three rail- 
roads put on last Thursday afternoon at Vine Hill 
seemed miraculous. One minute, operating without the 
newly perfected steam jets, three switch engines were 
belching out heavy black smoke, polluting the air all 
around them. Then, when the steam jets were turned 
on, the smoke vanished immediately and completely as 
if at the wave of a magician’s wand.” 

“. . . The railroads point the way, too, toward suc- 
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cessful and economical use of soft coal. .. . The rail- 


roads point the way also by furnishing additional proof 
that proper combustion is the solution of the smoke 
evil on both the industrial and the domestic firing lines. 
... The Railroads Point the Way!” 

After the war an intensive smoke-abatement drive is 
expected in many cities throughout the country. The 
railroads should be prepared to extend their fine work 
in some areas on smoke abatement to many more areas. 
Right now, the city of Alexandria, Va., just outside of 
Washington, D. C., is expecting the railroads, which 
create a major part of its smoke nuisance, to improve 
conditions. Experiments are under way to accomplish 
this needed result largely by means of overfire air- 
induction jets. 

A committee of the American Society of Mechanical 
Engineers is now working on model sections for city 
smoke-abatement ordinances. As chairman of that com- 
mittee, I have discussed with various railroad men what 
should be expected of the railroads. Not so many years 
ago it was generally conceded that the railroads could 
not do as good a job of smoke abatement as industrial 
plants. It is pleasing to report that those railroads that 
are doing good smoke-abatement work request that they 
be given only the same limitations as the industrial 
plants. In one case, a railroad man thought the con- 
templated limitation on smoke omission was too liberal. 
This all means that great progress has been made in 
smoke abatement by many railroads. There is consid- 
erable to be done, however, on some railroads. 


The National Fuel Efficiency Program 


It is not only important to develop equipment and 
proper operating methods to accomplish fuel efficiency 
and smoke abatement but a continuous training program 
and continuous application of these proper methods are 
also necessary. To prevent, as far as possible, all waste 
of our national fuel resources, the National Fuel Effi- 
ciency Program, in co-operation with the Bureau of 
Mines, is functioning as an aid to industrial and com- 
mercial fuel users. Except for a few paid Bureau of 
Mines employees, this program is being carried out by 
patriotic volynteer workers—thousands of them. The 
program includes visits to plants and the supplying of 
pertinent operating information. One of the real prob- 
lems of this program was to devise a simple and truly 
effective way of presenting this information. Long 
write-ups will not be read. It was decided to prepare 
short one- or two-page quiz sheets, termed “Waste 
Chaser’s Quiz Sheets,” each covering the operation of 
some equipment item, and consisting of a number of 
thought-provoking questions and answers designed to 
effect continuous proper operating care. 

Unfortunately, our program to date has not included 
a directly co-operating group of locomotive men. Plans 
have been considered, however, and Tom Cheasley, su- 
pervising engineer of our National Fuel Efficiency Sec- 
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tion, has conferred with your secretary, T. Duff Smith. 

It is reported that the railroads used some 130,000,000 
tons of coal in 1943, or something over one-fifth of the 
total coal consumption. Co-ordinated efforts to elimi- 
nate all possible waste in the use of this large tonnage 
of coal should result in a substantial saving. When less 
coal is used to accomplish the same work, there is a sav- 
ing not only in coal tonnage but also in many other 
valuable war items reaching from the mine to the con- 
sumer, such as manpower, transportation, and equipment. 
Statistics show that coal production is not keeping up 
with coal consumption at present and also that the gap 
between them continues to increase. To prevent coal 
shortages in various individual plants, it is necessary to 
distribute the coal produced in a manner that results in 
the coal in storage at other individual plants being used, 
thus making up the difference between production and 
consumption. This extremely difficult and complex 
problem has been assigned to the Solid Fuels Adminis- 
tration for War. As a help on this problem, Solid Fuels 
Administration for War has cut the quantity of coal that 
can be distributed to householders. Elimination of waste 
of coal in industrial and commercial use would make the 
problem relatively easy. 

The general plan of the National Fuel Efficiency Pro- 
gram as applied to industrial plants would have to be 
modified somewhat when applied to locomotives. It 
would appear that it would include renewed activities by 
supervisors along contact and educational lines, with the 
older operators being continually impressed with the 
need for eliminating waste and the younger operators 
given more training. 

Often in operating programs a new approach to an 
old subject will obtain additional results. Consideration 
is being given to the preparation of quiz sheets, such as 
are used in the program, appropriate to locomotive 
operation. Each quiz sheet would apply to some specific 
operation item. The number and the subject matter of 
these sheets could only be decided by men of long and 
successful supervision of locomotive operation. The 
preparation of questions and answers for each sheet 
would bring from such men their cumulative experience 
and opinions. It would be an interesting problem for a 
committee of chosen men of this association. 

It is hoped that by the time this is read progress will 
have been made in the development of plans for the co- 
operation of those responsible for the utilization of loco- 
motive fuel with the National Fuel Efficiency Program. 
Any action that your association can take along these 
lines or any plans devised leading to the desired end 
are invited and would be greatly appreciated. 


Passenger Cars — 1946 Models 
(Continued from page 6) 


same time moving large numbers of people at low cost. 

In the luxury cars such as diners, lounge, and parlor 
cars we will see striking examples of the ultimate in 
decorative features and in new facilities such as private 
rooms, cocktail lounges, motion pictures, space for danc- 
ing, and children’s play rooms. 

The coaches will have less radical innovations but will 
include many refinements. Several railroads have been 
conducting surveys to determine passengers’ preferences 
for those features which directly concern their comfort 
and convenience, and it is in these features that the great- 
est advancement will be made in the coaches of 1946. 
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Seats will be more comfortable both for day and night 
travel; lighting will be improved especially in the better 
application of fluorescent lighting ; vestibules, end doors, 
and passageways will be wider for easy entrance and 
exit; improved arrangements for the stowage of luggage 
will be provided, and washrooms and toilets will be of 
ample size and equipped with new space-saving arrange- 
ments of washstands and vanity dressers. 

The coach interiors will be treated in such a way as to 
produce highly pleasing effects of a restful rather than 
an exciting character. In this field the decorator will 
have many new materials available including plastics of 
a number of varieties, metal finishes such as aluminum 
anodized in natural finishes or colors, and many others. 
Synthetic floor coverings and plastic materials for win- 
dow curtains and drapes are among the new materials now 
available. 

Cleanliness is of the utmost importance to passenger 
comfort. Increased attention is being given to details 
which contribute to easy cleaning and maintenance. 
Coves at partitions, concealed piping, and the elimina- 
tion of inaccessible corners are important items. Air 
ducts are being made with access doors to permit regular 
and thorough cleaning. Odor absorbers and germicidal 
devices insure clean fresh, healthful air with the tem- 
perature closely regulated within the comfort zone, re- 
gardless of the season. Such coach equipment, offering 
maximum safety and comfort, will certainly attract pas- 
senger travel to the railroads in such volume as to permit 
profitable operation at low cost to the traveler. 


Standardization Trends 


It is apparent that there is going to be wide variety 
in the 1946 passenger train cars. This is true, not only 
of the various types of cars for distinctly different serv- 
ices, but even for cars of the same type such as coaches. 
Floor plans differ for each railroad, some requiring small 
toilets and maximum seating capacity, others desiring 
large washrooms and exceptionally wide seat spacing. 
Framing materials and even designs produced by the 
several builders of the same basic material vary greatly 
in detail. This diversity requires large engineering 
forces, increases costs, and hampers production by the 
builders. 

Complete standardization is hardly possible at this 
stage in the development of the modern lightweight pas- 
senger train car and standardization, however desirable 
from a production standpoint, should never be maintained 
to the point of stifling progress. Much more, though, 
can be done without approaching this danger zone. 

A welcome trend in this direction is in progress. A 
length of 85 ft. over coupler pulling faces and the A. A. R. 
cross-section dimensions are generally accepted. The 
roller bearing axle is being standardized and some uni- 
formity of four-wheel truck designs is developing. Fur- 
ther steps in the direction of standardization are highly 
desirable for cost reduction. 

The first lightweight streamline equipment was built 
as trains consisting of cars of the several types needed. 
Some of the 1946 equipment is to be built in the same 
manner, that is, in one or more complete train consists 
for particular runs. More and more, however, cars are 
being built in fairly large numbers of the same type, 
which result in lower costs. This plan will eventually 
permit the railroad following it to replace all of its ob- 
solete heavy equipment and, while doing so, to operate 
the new and old equipment in the same trains. 

Regardless of the plan followed the need for new equip- 
ment is clearly indicated by the fact that about 50 per- 
cent of existing passenger train cars is more than 25 years 
old and only about 4 per cent is less than 10 years old. 


Raltway Mechanical Engineer 


EDITORIALS 


Machine Tool and Equipment 
Buying Unusually Heavy in 1945 


A survey made by Railway Mechanical Engineer of 
the buying of machine tools and shop equipment in 
1945 indicates that orders were placed for more of 
this class of equipment by the railroads in the year 
just ended than in any year since pre-depression 
days. The reports came in from railroads repre- 
senting over 221,000 route miles and an equipment 
ownership of 39,800 locomotives, 1,749,000 freight 
cars and over 25,000 passenger cars. The roads 
certainly have taken advantage of their improved 
financial condition and the freedom from buying 
restrictions to replace substantial portions of obsolete 
and worn out equipment in their car and locomotive 
shops and engine terminals. 

A glance at the lists of purchases for an industry as 
big as the railroads is always an interesting occupation, 
for it is amazing what a wide variety of products a 
railroad must have to keep its many functions in opera- 
tion. The items required in the average shop and en- 
ginehouse range all the way from a single drill or pin, 
costing a few cents, to a machine tool that may cost 
X or 40 thousand dollars. These purchasing lists are 
also a most accurate reflection of the changes that are 
ting place in the running of a railroad. 

The use, by the railroads, of the many hundreds of 
Diesel-electric locomotives has not only been the occa- 
sin for the construction of many new shop and ter- 
minal facilities for maintaining this type of power but 
has brought into the railroad market many new types of 
devices and products that are required for the inspec- 
tion, servicing and repair of the internal combustion 
engines, and the electrical equipment new to the many 
roads formerly operating only steam power. 

There has also been a feeling that the introduction 
of Diesel power would eliminate the necessity of main- 
taining the facilities used for steam locomotives, but a 
glance at the purchases of shop equipment and machine 
tool items for 1944 and 1945 is the best of evidence 
that most roads feel that the steam locomotive is going 
to be an important part of their motive power inventory 
for many years to come. Not only is the buying for 
shop equipment used specifically for steam locomotive 
repairs heavy in volume but the character of the needs 
of the roads is an indication that the day is gone when 
tolerances of the “two-foot-rule” variety can be accepted 
around a railroad shop. The modern locomotive, of 
whatever type, is a precision machine and the tools used 
in its maintenance must be capable of extreme accuracy. 


Rallway Mechanical Engineer 


It is gratifying to see, after the seeming indifference 
of many years had resulted in the gradual decline in 
the efficiency of the railroad shop, and particularly of 
machine shop operation, that the roads are finally tak- 
ing the opportunity to bring their plants up to date. As 
has been pointed out many times in the past, the ex- 
pense of locomotive repairs still remains the largest: 
single item of railway operating expense and if the 
facilities with which motive power is maintained are 
obsolete this major expense item cannot help but in- 
crease at a time when the roads, in the years to come, 
are to be faced with the stiffest competition in their 
history. Only efficient motive power and modern main- 
tenance facilities can minimize this expense. 


Standardization Trends 
During the War Emergency 


Simplification and standardization of the cars and steam 
locomotives delivered to the Military Railway Service 
was an outstanding achievement in the construction 
of equipment for the armed forces. Production, lo- 
gistics, and maintenance dictated the adoption of de- 
signs that could be produced quickly; that could be 
transported, with replacement parts, to the combat 
theatres in a minimum of shipping space and that 
guaranteed reliability and an interchangeability of 
parts for speed in repairs. Delays on any railroad 
are costly but delays on the trackage of the M.R.S. 
could cost lives. It is a safe guess that even the 
costs in dollars, while unimportant, were much less 
than could have been attained withouf simplification 
and standardization. 

On the other side of the Rhine the Germans had to 
simplify the methods used in the production of cars 
and steam locomotives for different reasons, the prin- 
cipal one being the lack of skilled labor. Investiga- 
tors have found that the greatest development in the 
German railway industry was in the adaptation of 
automobile production methods to the manufacture 
of locomotive parts. To set up jigs and fixtures for 
volume work they had to adopt one standard design, 
a 2-10-0 type locomotive that has turned in an accept- 
able performance under service conditions. 

On this side of the Atlantic steam locomotives built 
to meet the particular operating conditions of one rail- 
road found themselves hauling war tonnage on strange 
tracks over territory that did not duplicate the pro- 
file of the line for which they were designed. Pos- 


13 


sibly the locomotives did not give sufficient recogni- 
tion to the differences in scenery and grades, being 
less observing than their designers, and just went 
ahead demonstrating again their well-known adapta- 
bility. The performance of these locomotives may 
give added weight to the estimate made in 1943 by 
Brig. Gen. C. D. Young that two designs of 4-8-4 
type locomotives, instead of the ten designs delivered, 
could have met the needs of the railroads. 

These abnormal conditions required and got un- 
usual treatment. While the extreme measures of war 
may not be justified in peace, the developments made 
in war time should be investigated for peace-time ap- 
plications. The advantages of a greater standardi- 
zation of steam locomotives, without retarding 
improvements in design, have been mentioned many 
times by the builders. Progress toward this objec- 
tive might well be accelerated by the study of the ad- 
vantages attained during the war emergency. 


Electric Motive Power 


In the field of electrification, the most interesting devel- 
opments of the new year are motor-generator type elec- 
tric locomotives being built by the General Electric 
Company, respectively, for the Virginian and the Great 
Northern. There will be four two-cab locomotives for 
the Virginian designed for heavy coal-haulage over the 
Allegheny Mountains which will carry a million pounds 
on 16 driving axles. The two Great Northern locomo- 
tives will each weigh 360 tons, also with all weight on 
drivers, and will bear the distinction of being the larg- 
est single-cab locomotives ever built. Also during the 
year, American manufacturers have received orders for 
42 electric locomotives from South America. These 
include 26 freight and passenger units for the Soroco- 
bana, 6 passenger and 6 switching for the Paulista and 
6 freight and passenger for the Central of Brazil. One 
abandonment of an electrification seems imminent on 
the Boston & Maine. Smoke conditions made this tun- 
nel electrification necessary and the Diesel-electric loco- 
motives now being used by this railroad are able. to 
negotiate the tunnel without difficulty. 

To an electrical man, a Diesel is an electric locomo- 
tive to which has been added one or more Diesel en- 
gines. As seen from this point of view, it is interesting 
to note that the total continuous horsepower of electric 
locomotives in service on Class I railroads is about 
2,125,000. On the other hand, these railroads now use 
Diesel-electric locomotives which have a total rated 
horsepower of 4,300,000. Since Diesels, unlike most 


electrics, must have generators as well as motors, the’ 


total electrical machine horsepower represented is al- 
most four times as much for Diesels as it is for elec- 
trics. In the case of electric locomotives, there must 
also be generating equipment at power houses and per- 
haps rotating machinery in substations, but for large 
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electrifications, the generator capacity required is only 
about one-third of that of the traction motors, is fixed 
rather than mobile, and is owned in large part by utili- 
ties. 

Early in 1945, work was started on three coal-burn- 
ing, steam-turbine-electric locomotives for the Chesa- 
peake & Ohio. They will develop 6,000 hp. and will 
have a top speed in excess of 100 m.p.h. A steam tur- 
bine driving a 4,000-kw. generator will supply power to 
a motor on each driving axle. The next unit to be built 
is expected to develop 7,000 hp. 

There has been much speculation concerning the time 
when gas-turbine locomotives will become a practical 
form of railroad motive power. Estimates vary from 
two to twenty years. To the electrical industry, it is 
another locomotive which will probably employ electric 
drive. 

New, and capable, competition for road locomotives 
using electrical transmission are the T-1 and Q-2, four- 
cylinder steam locomotives, and the geared steam-tur- 
bine locomotive, all in the service of the Pennsylvania. 
The T-1s, for example, possess operating characteris- 
tics comparable with the Pennsylvania’s GG-1 electric 
locomotives. The geared turbine locomotive which has 
great advantages of simplicity has completed a year of 
successful operation. 

Newcomers in the road Diesel field are the 3,000-hp. 
locomotive just completed by the Baldwin Locomotive 
Works for the Seaboard and the 6,000-hp. locomotives 
produced by Fairbanks, Morse & Company for the 
Union Pacific. The Seaboard locomotive will be the 
first Diesel to use a locomotive running gear, and the 
Union Pacific will employ a type of Diesel engine which 
has given an excellent account of itself in submarine 
service. In its freight locomotives Electro-Motive is 
increasing the power-plant capacity per cab to 1,500, 
thus providing a rating of 6,000 hp. for its four-unit 
locomotives. 

All in all, the situation is one in which there is good 
healthy competition which should result in marked im- 
provements in railroad motive power. 


Present Labor Conditions 
In the Mechanical Department 


A recent analysis of mechanical-department labor con- 
ditions discloses some interesting information regarding 
the way in which railroads met the problem of getting 
skilled and unskilled labor to maintain equipment last 
year and what the prospects are for 1946. 

A number of individual roads report no great diffi- 
culty in maintaining adequate mechanical forces, par- 
ticularly in the latter part of 1945, and look forward to 
restoring the department to full strength in 1946, with 
the release of additional men from the armed forces and 
war production plants. For supervisors on the great 
majority of roads, however, 1945 proved a year of con- 
stant struggle to acquire and retain sufficient man-power 
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so that locomotives and cars could be kept in condition 
to handle the peak military and civilian rail traffic which 
was offered. As a matter of fact, everything was sacri- 
ficed to this objective, including much heavy repair work 
which is now long overdue, partly because of the lack 
of necessary repair forces and partly because the equip- 
ment could not be spared from active service long 
enough for shopping. 

The actual deficiency of labor for mechanical work 
throughout the country is indicated by Railroad Retire- 
ment Board reports which show for the month ended 
October 31, 1945, a shortage of about 6,300 skilled 
trades journeymen, including 2,603 carmen, 1,715 ma- 
chinists, 525 boilermakers, 217 sheet-metal workers, 207 
pipe fitters, 202 car inspectors. A total shortage of 
about 3,900 helpers and apprentices included 1,004 car- 
man helpers, 858 machinist helpers, 456 machinist ap- 
prentices, 337 carman apprentices and 246 boilermaker 
helpers. In addition, there was a shortage of 4,558 
shop laborers and 781 car cleaners. Primary difficulty 
in getting adequate help occurred in industrial regions 
such as San Francisco, Cal., Chicago, New York, Kan- 
sas City, Mo., and Cleveland, Ohio. 

In view of these labor shortages, how were railroads 
able to maintain equipment and service it for the neces- 
sary high availability and utilization in 1945? They 
advanced experienced helpers and apprentices (those 
who remained in service) to mechanics, special efforts 
being made to instruct these men in the safe and effi- 
cient performance of their work. Laborers were pro- 
moted to helpers, but required similar special instruc- 
tion, The shortage in unskilled labor was partially met 
by the employment of women on work within their ca- 
pacity and in some instances by the use of Mexican 
labor. 

In spite of their best efforts, however, railroads gen- 
erally experienced a shortage of help which resulted in 
the payment of penalty overtime and added appreciably 
to equipment maintenance cost. On one road, for ex- 
ample, a normal overtime of about five to six per cent 
of the payroll was increased to twenty-five per cent in 
1945 in both the locomotive and car departments. Still 
another difficulty which became particularly evident on 
termination of the war was the large amount of absen- 
teeism caused by men who seemed willing to take time 
off for the slightest excuse or none at all. A growing 
disinterest in shop work and unwillingness to accept 
responsibility, doubtless reflecting general labor unrest 
throughout the country, also undoubtedly operated to 
retard maintenance work. 7 

The difficulty which railways may have in recruiting 
mechanical forces in 1946 is reflécted in the following 
results of interviewing about 55 applicants each week 
since V-J day at one large railroad shop: 25 per cent 
refused employment because of dissatisfaction with 
wage payments; 40 per cent were not qualified under 
shop craft rules; 5 per cent were undecided; and 30 
Per cent employed. Of the men employed, 80 per cent 
worked as helpers and 70 per cent of these resigned 
within 30 days, giving the following reasons: 55 per 
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cent said the work was too heavy and earnings not sat- 
isfactory ; 22 per cent said the work was too dirty ; and 
23 per cent said they had better-paying jobs to go to. 

In spite of some discouraging aspects, however, the 
mechanical department labor picture is much brighter 
than a year ago and progressive managements will find 
ways to acquire and develop sufficient labor, both skilled 
and unskilled, to carry on the extensive maintenance 
programs now planned. More and more experienced 
shop men will be released from military service. Ma- 
chinists and mechanics from defense plants and national 
armories will be looking for work. Greater emphasis 
will be possible on apprentice training. Helper and 
unskilled labor forces will be recruited and the morale 
of all mechanical department labor improved as soon as 
the*present general labor situation is clarified. 


NEW BOOKS s 


MACHINIST’S AND DRAFTSMEN’S HANDBOOK—By Al- 
bert M. Wagener and Harlan R. Arthur. Published, 
1945, by D. Van Nostrand Company, Inc., 250 Fourth 
Ave., New York. 662 pages, 5 in. by 8 in. Bound in 
Fabrikoid. Price $4.50. 

The purpose of this book, according to its authors, was 
to present, in a small volume, the basic information re- 
quired by machinists and draftsmen in a great majority 
of their daily tasks. It was recognized by the authors 
that, in adhering to this objective, much that might be 
considered useful and important would, of necessity, 
have to be omitted. There have been many attempts, 
particularly during the war years, to give machinists and 
designers information and useful data of a mechanical 
or mathematical nature in small handbooks or pamph- 
lets and many of these have proved disappointing. 

In this volume, however, the selection of material 
seems to have been made with considerable good judg- 
ment and it is quite probable that the man in the shop 
or drafting room can find the answers to most of his 
design or machining problems within its covers. Hav- 
ing, as a matter of policy, cut down the number of gen- 
eral subjects covered the authors have been able to cover 
certain of the included subjects in somewhat more de- 
tail. This is particularly true of some of the chapters 
on machine operation data and on the solution of math- 
ematical problems. In this latter subject recognition is 
taken of the fact that, among shop men particularly, 
mathematics is a quickly forgotten subject and every 
effort is made in the subject material to simplify not 
only the solution but the understanding of the problem. 

In addition to the customary mathematical tables— 
squares, roots, logarithms, circles—there are chapters on 
gearing, threads, drilling and milling, speeds, feeds, cut- 
ting tools, dies and presses, metals, strength of materials 
and mechanics. 


With the 
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Wheel-Type 

Welding Jigs 

Two wheel-type jigs used in welding freight-car-truck 
bolsters and side frames at the Milwaukee, Wis., shops 
of the Chicago, Milwaukee, St. Paul & Pacific greatly 
expedite the work of repairing and reclaiming these im- 
portant parts for subsequent service under Milwaukee 
equipment. 

A truck side frame is supported on two wheels by 
means of clamps around the outer journal-box walls in 
such a way that the side frame just clears the floor and 
may be revolved to any desired angle for welding by 
simply turning the wheels and blocking them at the de- 
sired position. This permits down-hand welding of all 
_ cracks and worn surfaces in the side frame except on the 
inside surfaces of the column guides which are in a 
vertical position. All cracks are veed out with a cutting 
torch and electric welded. Column wear surfaces are 
built up by electric welding or brought to standard width 
by the application of steel wear plates plug-and-edge 
welded in place. 

Each wheel is built-up or is made of a 3%-in. by 2-in. 
steel rim, 30 in. in diameter, with eight flat spokes of the 
same material welded to a hub which carries one fixed 
and one loose steel strap, 4 in. by 2 in. by 20 in. long, 
which can be bolted around the outer journal-box wall. 
This side-frame supporting wheel is inexpensive and 
easy to make and enough can be provided for as many 
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welding gangs as are required to turn out the desired 
number of side frames. The work is generally specialized, 
six welders being used in a gang, two men welding col- 
umns (one on each side), two men welding brackets (one 
on each side), one welding cracks and another pick-up 
welding. The side frames are welded as they roll past the 
welding position and subsequently annealed in a car- 
bottom furnace for stress relieving before being placed 
in service. 

Another slightly different type of wheel is required for 
supporting the truck bolster while being welded. In this 
instance, also, the wheel is made of 3-in. by 2-in. strap 
steel, 30 in. in diameter, and has welded spokes of the 
same material which, instead of extending into a central 
hub, terminate in a center rectangle 934 in. by 1614 in. 
which is large enough to slip over the end of the bolster 
and be tightened or held in place by means of L-shape 
34-in. hand screws on three sides of the rectangle. This 
construction with hand-screw adjustment permits lo- 
cating the bolster with its center of gravity approximately 
on the wheel center line and hence the bolster nay be 
easily moved by rolling the wheéls until the desired posi- 
tion is secured for most convenient, down-hand welding. 
In this instance, also, the welding is specialized, indi- 
vidual welders being used to build up worn surfaces and 
weld cracks. 

These weld-jig wheels can be easily applied and rolled 
to the welding crews who confine their efforts to welding. 


Special wheels with rectangular center openings to accommodate bolster ends 
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Weld jig wheels applied to a freight-car truck side frame 


The use of this type of jig improves both the quality and 
quantity (per man) of welding work in connection with 
the repair and reconditioning of truck sides and bolsters. 


Air Brake 
Questions and Answers 


HSC Equipment on Passenger Cars and Diesel 
Aand B Locomotive Units Brake Application 


OPERATION OF THE INDEPENDENT BRAKE VALVE 


(ConTINUED) 


336—Q.—How does this position affect the D-22-ER 
control valve? A.—lIn the application and release por- 
ton of the D-22-ER control valve, main-reservoir pres- 
sure flows through passages 6 and 6a to chamber D of 
the application piston 255. As chamber G on the face of 
the application piston is open through actuating pipe 13 
to atmosphere at the independent brake valve, main-res- 
aia air holds the piston 255 and its slide valve 257 
own. 
337—Q.—Describe the build up of straight-air pressure 
when an electro-pneumatic application is made at the MS- 
40 brake valve. A—When an electro-pneumatic appli- 
ation is made at the MS-40 brake valve, straight-air pipe 
Pressure is built up by the No. 21-B magnet valve, as 
previously described, and flows through straight-air pipe 
ê to the application and release portion of the D-22-ER 
control valve, thence through passage 8, cavity n in ap- 
plication slide valve 257, and passage 8a to the chambers 
above double check valves 263a and 263. These check 
valves are thus held on their lower seats, check valve 263a 
thereby closing off passage 20a leading to the independent 
application and release pipe thence to the brake-valve ex- 
haust, and check valve 263 closing off passage and pipe 3 
leading to the displacement reservoir and the control- 
valve exhaust. Flow continues through passage 16c to 
passage and pipe 16 to the FS-1864 relay valve. 
338—0.—Describe the build up of brake cylinder pres- 
sure when an automatic application is made at the MS-40 
brake valve. A.—When an automatic brake application 
is made at the MS-40 brake valve, the service piston of 
the D-22-ER control valve moves to application position 
where the graduating valve uncovers service port f and 
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the slide valve moves this port into register with port 3b, 
permitting auxiliary-reservoir air in the service slide- 
valve chamber to flow through passages 3b, 3a and 3, in 
the independent application and release portion, to the 
displacement reservoir, and to the underside of double 
check valve 263, which is moved to its upper seat, sealing 
off straight air pipe pipe passage a which is open to ex- 
haust at the No. 21B magnet valve, and uncovering pas- 
sage 16c through which flow continues to passage and 
pipe 16 and to the FS-1864 relay valve, which repro- 
duces brake-cylinder pressure as adjusted by the speed 
governor. 

339—Q .—How is an independent application obtained? 
A.—By moving the handle of the independent brake valve 
to the right, the farther the movement the greater the 
pressure obtained. 

340—Q.—How do the operating parts respond to this 
movement of the handle? A.—As explained for the MS- 
40 brake valve, the self-lapping portion operates to close 
the exhaust and admit main reservoir air to the brake 
valve cavity B in an amount corresponding to the handle 
position in the application zone. Poppet valve 25 is held 
unseated in the release and application zones, permitting 
main reservoir air to flow from cavity B to the straight 
air application and release pipe 20, thence to the applica- 
tion and release portion of the D-22-ER control valve. 

341—Q.—Describe the flow of air after reaching the 
control valve. A.—At the control valve the air flows 
through passages 20 and 20a to the lower face of the 
check valve 263a which is moved to its upper seat, sealing 
off the straight air pipe connection 8a, and uncovering the 
16d connection to the top of check valve 263, which is 
thus held on to its lower seat, sealing off the displacement 
reservoir and control valve exhaust passage 3. Flow con- 
tinues to passages 16c and 16 and thence to pipe 16 and 
the FS-1864 relay valve which reproduces brake cylinder 
pressure as adjusted by the speed governor. 

342—Q.—What happens as the handle of the S40C 
independent brake valve is moved toward release? A.— 
The self lapping portion operates to reduce application 
and release pipe pressure an amount corresponding to the 
handle position, the release flow from the D-22-ER con- 
trol valve application and release portion being the re- 
verse of that in application position. 

343—O.—What happens to the relay valve? A.—With 
the handle returned to release position, the air is com- 
pletely exhausted from the relay valve which makes a 
proportionate release of brake cylinder pressure, subject 
to speed governor adjustment. 
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344-_O.—How can the brake on the locomotive be in- 
dependently released after clectro-penumatic or automatic 
application? A.—By depressing the independent brake 
valve handle in release position. 

345—Q.—How is the application pressure built up at 
the control valve with the electro-pneumatic or automatic 
brake applied? A.—Application pressure in passage 16 
from either the straight air pipe or the displacement res- 
ervoir flows through passage 16a to the outer area of 
quick release piston 269 and thence through a choke in the 
release piston to the spring chamber, thence through pas- 
sage 16b past ball check 253 and 16f to the slide valve 
seat where the slide valve blanks further flow. Pressure 
thus builds up equally on both sides of the quick release 
piston 269, and spring 271 holds the piston seated. 

346—Q.—How is the release accomplished by depress- 
ing the independent brake valve handle? A.—When the 
handle is depressed it contacts a bail which depresses 
plunger 20 which moves valves 21 and 21a down. Valve 
21 is held seated, closing the actuating pipe exhaust and 
valve 2/a is unseated, permitting main reservoir air from 
pipe 21 to flow to the actuating pipe 13, and thence to the 
control valve where it builds up in chamber G on the face 
of application piston 255. As main reservoir pressure 
back of the piston is equalized with main reservoir pres- 
sure on its face, the piston is balanced and spring pressure 
moves the piston and slide valve 257 to their upper posi- 
tion, where the slide valve cavity n connects passages 16 
and 20. 

347—Q.—What does the junction of these two pas- 
sages have to do with the release? A.—As passage 20 
is open to the independent brake. valve exhaust through 
the independent application and release pipe, air flows 
from passages 16b and 16f and the spring chamber of re- 
lease piston 269 at a faster rate than it can be supplied 
. through the choke in the release piston, and the greater 
pressure from passage 16a, acting on the outer area of the 
piston, unseats it, permitting straight air pipe or displace- 
ment reservoir air to flow to atmosphere, thus effecting a 


fast release of application pressure from passage 16 and 
pipe 16. 

348—Q.—How, then, is a fast release of locomotive 
brakes effected? A.—A proportionate release of brake 
cylinder pressure is made by the FS-1864 relay. 

349—Q.—Can the locomotive brake cylinder pressure 
be graduated off after an electro-pneumatic or automatic 
application? A.—Yes. 

350—Q.—How is this accomplished? A.—By depress- 
ing the brake valve handle in the application zone. 

351—Q.—W hat determines the amount of pressure? 
A.—The amount of pressure retained is approximately 
the amount corresponding to handle position. In other 
words, just as the pressure is increased in independent 
application by moving the handle forward in the applica- 
tion zone, so it may be decreased after either automatic or 
electro-pneumatic application by depressing the handle in 
the application zone and moving it toward release. 

352—Q.—Ex plain how the pressure ts decreased or in- 
creased by the handle movement. A.—As previously de- 
scribed, when the brake valve handle is depressed, the 
application piston 255 and slide valve 257 of the control 
valve are moved to their upper position, the slide valve 
cavity m connecting the application and release pipe to 
passage 16f and the spring chamber of the quick release 
piston 269. If the straight air pipe or displacement reser- 
voir pressure in passage 16a, acting on the face of the 
quick release piston, is higher than the independent appli- 
cation and release pipe pressure in the spring chamber, 
the higher pressure will unseat the release piston and re- 
duce to atmosphere until it is approximately equivalent to 
independent application and release pipe pressure, at 
which point the spring seats the release piston and retains 
the remaining straight air pipe or displacement reservoir 
pressure. 

353—Q.—W hat precaution must be taken to prevent 
re-application during an electro-pneumatic application 
when a graduated release is desired? A.—The indepen- 
dent brake valve handle must be held depressed or the 


Well-guarded swing saw used 
in a railway mill room—The 
large high-speed saw and 
driving belt are provided with 
steel guard sheets secured to 
the swing frame, and the saw 
swings back into a removable- 
steel hood bolted to the back. 
of the saw table 


brake will re-apply immediately since the MS-40 brake 
valve handle is in application position. 

354—Q.—W hat provision ts made to prevent applica- 
tion of locomotive brakes during an electro-pneumatic 
brake application when desirable in grade operation? A. 
—Locking position, the extreme left handle position, is 
provided to prevent this application. 

355—Q.—Explain this feature. A.—In this locking 
position the brake valve handle is held depressed. As pre- 
viously described, the handle then unseats valve 21a and 
admits main reservoir air to the actuating pipe 13 which 
holds the application piston 255 and slide valve 257 of the 
control valve in their upper position. Passage 8 is blanked 
by the slide valve, preventing flow of straight air pipe air 
to passage 8a and the FS-1864 relay valve, and, there- 
fore, the locomotive brakes remain released. 

356—Q.—Can the automatic emergency application be 
obtained on the locomotive in locking position? A.—Yes. 

357—Q.—Explain how the emergency application is 
obtained in this position. A.—In this position of the 
handle, the handle cam controlling the position of dog 15 
and poppet valve 25 are moved out of contact with the 
valve stem, and spring 28 seats the poppet valve, closing 
connection between the application and release pipe 20 
and chamber B of the brake valve which is open to the 
brake valve exhaust through unseated exhaust valve 64 of 
the self lapping portion. In the D-22-ER control valve, 
application slide valve 255 is in its upper position, con- 
necting the independent application and release pipe 20 
to passage 16f. With the independent application and re- 
lease pipe closed at the brake valve poppet valve 25, pres- 
sures are thus equalized on both sides of quick release 
piston 269 so that spring 271 holds the piston seated, pre- 
venting exhaust of pressure from passage 16a and thus 
allowing flow from the straight air pipe or displacement 
reservoir to the FS-1864 relay valve if automatic emer- 
gency application is made. 

388 .—With the independent brake valve in locking 
position will the locomotive brakes apply when an auto- 
matic service brake application is made? A.—Yes. 

_ 359—Q.—What is this due to? A.—The closing of the 
independent application and release pipe at the indepen- 
dent brake valve poppet valve 25 as explained previously. 
Under this condition the brake valve handle must be 
moved out of locking position to release brakes. 
300—Q.—What does this insure against? A.—This 
Protects against leaving the handle in locking position. 
_%61—Q.—For what other reason may the locking posi- 
tion be used? A.—To retain locomotive brake cylinder 
Pressure lower than that obtained in car brake cylinders 
during an electro-pneumatic brake application. 
_ 362—Q.—How is this accomplished? A.—By depress- 
ing the brake handle at the desired point in the applica- 
tion zone and quickly moving it to locking position. 

363—Q.—What must be done in this event to obtain a 
release of locomotive brakes? A.—It is necessary to re- 
move the handle from locking position. 


Automatic Brake 


364—Q.—How is the MS-40 brake valve shifted from 
HSC to automatic pneumatic control? A.—Put the brake 
valve handle in release position, pull out the shifter lever 
latch and swing the shifter lever 180 deg. and release the 
stop pin into the hole in the brake valve body casting. This 
location is farthest from the operator with the letters 
A.U. exposed to view. 

365—Q.—What is the result of this action? A.—This 
action disengages the brake valve handle shaft from the 
self lapping portion, which thereafter remains inactive, 
and engages the lower shaft 80, controlling the rotary 
valve 54, with the handle shaft. 
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Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railwoy 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Measurement of 
Wheel-Seat Diameter 


On January 27, 1943, the Chicago, Milwaukee, St. Paul 
& Pacific applied a new pair of wheels and a second-hand 
axle to car NWX 70445 because of worn wheels and 
a wheel-seat diameter of 6%, in. The wheels and axle 
removed had been applied on December 30, 1940, by the 
C. M. St. P. & P. at which time the wheel-seat diameter 
had been reported as 614 in. The railroad stated that the 
wheel seat was found to be 6% in. upon removal but the 
wheel seat required that a cut of at least %4 in. to re- 
condition the seat for remounting. This cut would have 
reduced the wheel-seat diameter to 6%¢ in. or below the 
A. A. R. second-hand limit. The C. M. St. & P. believed 
that Paragraph 217, A. A. R. Wheel and Axle Manual 
supported its wheel shop practice of taking a slight cut 
from the wheel seat when warranted and felt justified in 
allowing only scrap credit for the axle. The car gwner 
contended that wheel-seat measurements should be taken 
before ‘turning the axle and without any allowance for 
metal removed during the turning operation, and if the 
axle was second-hand when applied it was second-hand 
when removed. The owner believed arbitration decision 
1782 is parallel. 

In a decision given on April 12, 1945, the Arbitration 
Committee said, “The repairing line found that it would - 
be necessary to make a cut on the wheelseat before re- 
mounting as recommended in Paragraph 217 of the Wheel 
and Axle Manual. This would have reduced the diameter 
of the wheel seat to 6% in., which is below A. A. R. con- 
demning limit. Therefore, the contention of the Chicago, 
Milwaukee, St. Paul & Pacific is sustained.” Case 1810, 
Northwestern Refrigerator Line Company versus Chi- 
cago, Milwaukee, St. Paul & Pacific. 


Damage to 
Cars by Heating 


In a circular letter dated November 28 Secretary A. C. 
Browning of the A. A. R., Mechanical Division, submits 
the following comments by the Arbitration Committee 
regarding damage to car structures by use of heating de- 
vices to facilitate unloading of frozen coal and similar 
commodities : 

Because of the unusually severe winter of 1944-45, the 
railroads and consignees of coal and other bulk shipments 
in open-top cars found it very difficult to unload the cars 
on account of moisture in the commodities freezing so 
that they would not flow readily through the hoppers or 
door openings. Various means were used to loosen or 
thaw the lading to facilitate unloading. 

Heat when properly applied and adequately controlled 
affords a satisfactory and effective means for dislodging 
frozen lading, but when open flames of high temperature 
are concentrated on vital parts of cars, warping, sagging, 
distortion and other damage is caused which frequently 
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results in the equipment being rendered unserviceable and 
requiring considerable expenditure for repairs. 

It is the obligation of individual railroads to prevent 
damage to foreign cars in their possession and to use 
their influence to insure that industries and other con- 
signees on their line will adopt and use unloading methods 
that will not be destructive to car equipment, and where 
heat is used to advise them of the proper use, to avoid 
the damage that has been experienced in the past. 

Provisions are being incorporated in the interchange 
rules effective January 1, 1946, to make the handling line 
responsible for damage to cars resulting from open flames 
used to thaw out frozen lading where the damage is in ex- 
cess of specified limits, and thereafter defect cards will be 
required in interchange so that the cost of repairing the 
damage will be borne by the railroad on (or industry) 
which the damage occurred. 

In order to avoid this penalty and to obviate the neces- 
sity of such cars being removed from service to effect re- 
pairs, it is recommended that individual railroads take 
appropriate action to check the unloading conditions on 
their lines and co-operate with industries and consignees 
to the end that frozen lading will be unloaded with the 
minimum of damage. 


No More Splicing 
Of Air-Brake Hose 


In a circular letter dated December 5, A. C. Browning, 
secretary of the A. A. R., Mechanical Division, advises 
that a plentiful supply of synthetic rubber is now avail- 
able for manufacturing new air-brake hose and the Com- 
mittee on Brakes and Brake Equipment has recommend- 
ed that the emergency measure permitting the use of 
spliced air-brake hose be abrogated. He states that the 
Arbitration Committee concurs in this recommendation 
and has modified the interchange rules involved, effective 
January 1, 1946, to prohibit the application of spliced air 
hose to cars moving in interchange service. However, 
the interchange of cars which were equipped with spliced 


air-brake hose prior to the above date will be permitted 
for a maximum one-year period (until January 1, 1947) 
unless the spliced hose should become defective in the 
meantime. 


Maintenance of AB Accelerated Release 
Piston Portion 


Ina circular letter dated December 4, Secretary Brown- 
ing calls attention to the note on page 13 of A. A. R. In- 
struction Leaflet No. 2391, dated June, 1945, as pub- 
lished by the Westinghouse Air Brake Company and the 
New York Air Brake Company, reading as follows : “Z m- 
portant: All valves now having accelerated release pis- 
tons must not be converted to use emergency portion cov- 
ers without accelerated release pistons until authorized by 
the A. A. R.” The secretary says that the Committee on 
Brakes and Brake Equipment has now authorized the 
replacement of defective accelerated release caps with 
plain caps. 


Illinois Central 
Car Shop Devices 


Insulation Cutter 


The illustration shows an insulation cutter developed and 
successfully used at the Centralia, Ill., car shops of the 
Illinois Central, but adapted to use at other points on this 
railroad where refrigerator, caboose or passenger car 
insulation has to be applied in connection with heavy car 
repair or rebuilding programs. This material is some- 
what awkward to cut and handle by ordinary methods. 
The device does this work quickly and leaves smooth 
edges. 

It will be noted that a sheet-metal table is located at a 
convenient height above the shop floor and equipped with 
an A-frame bearing at either side to support the long 
roll of insulating material wound about a steel center 
bar which rests on rollers in the A-frame bearings. Welded 
to the A-frames is a built-up stationary cross-rail with 


Insulation-cutting device developed at the Centralia shops of the Illinois Central 
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a sliding head which carries an electric-motor-driven saw 
with the saw blade extending down into a groove in the 
horizontal table. The circular saw and sliding head are 
traversed across the table by means of a small endless 
belt, pulley and handle, which is shown at the left side 
of the table. 

An adjustable angle-iron stop, shown at the front of 
the table, can be moved and easily clamped the desired 
distance from the saw-travel groove. In operating this 
device, therefore, it is necessary only to unroll the insu- 
lation until its edge hits the angle-iron stop. Operation 
of the saw across the table in a back-up direction so the 
saw teeth cut downward then quickly and neatly cuts off 
a piece of insulation of the desired width. 

The insulation illustrated is a roll of hairfelt used in 
the construction of caboose cars. Paper-faced insulation, 
a roll of which is shown on the floor under the device, 
maay be cut with equal facility. 


Shop Coupler Or Drawbar 


In order to move a small cut of cars from one position 
to another in a progressive “spot-system” repair shop or 
yard, it is necessary to couple the cars together and this 
is not always easy, especially when couplers and draft 
gears may be out, as required for repair work at some of 


Shop drawbar used in coupling cars together when couplers and draft 
gears are out 


the spots. This problem is met at one of the large car 
repair points of the Illinois Central by means of the shop 
coupler, or drawbar, shown on the ground in one of 
the illustrations and applied to a single car in the other. 


The shop drawbar applied to one car with coupler key in place 


This drawbar consists mainly of a 114-in. by 5%4-in. by 
39-in. steel bar, provided with slots in either end, 2 in. 
wide by 7 in. long, to receive the coupler keys and having 
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a %-in. by 10-in. by 10-in. steel plate welded at the center 
to bear against the respective coupler castings and keep 
them apart. To assure this plate remaining at right angles 
to the coupler castings, four short sections of 3-in. angles 
(each 5-in. long) are welded to the drawbar at right 
angles to the separator plate, as illustrated. The drawbar 
is thus always kept in approximate alignment with the 
center line of the car. f 

This shop drawbar is relatively light and may be applied 
in the coupler castings and the coupler keys put in place 
entirely by hand, but it is safe to support it from a crane- 
equipped truck or other suitable means while moving 
adjoining cars together so the coupler keys may be 
inserted. 

Once applied, the use of these shop drawbars is a 
definite safety feature as there is no chance of the cars 
unexpectedly running together while they are being 
moved on the shop tracks. Damage to coupler castings 
is avoided, cars are properly spaced, and it is no longer 
necessary to move one car at a time or use chains or 
other improvised methods of tying the cars together. 


Car-Wheel Hand Truck 


A car-wheel hand truck, developed and successfully used 
for about a year at the Markham, Ill., wheel shop of the 
Illinois Central is shown in the illustration. Unlike car- 
wheel power-lift trucks of various sorts, it can be oper- 
ated in congested spaces. It avoids hand rolling; con- 
tributes to safety ; and enables one man to supply a large 
wheel shop. As a matter of fact, the shop man who 
conceived the idea of this truck received an award under 
the I. C. Employees’ Suggestion System and recognition 
by the War Production Board. 

At the Markham wheel shop, this device is used for 
moving carwheels from storage to the shop and dis- 
mounted second-hand wheels suitable for further use back 
to storage. Scrap wheels, after being dismounted, are 
elevated by power to an inclined rail conveyor and 
rolled directly to the scrap car. Construction and use of 
the truck is clearly shown in the illustrations. Since being 
originally designed, it has been improved in certain 
particulars including the application of rubber-tire main 
wheels. 

Referring to the illustrations, it will be noted that the 
truck consists of a welded 1-in. tubular steel frame with 
53-in. double handle and equipped at the lower end with 
bearings for two 10-in. main wheels, two 4-in. caster 
wheels on the outer end and one 4-in. swivel wheel at 
the heel of the truck frame. The large truck wheels are roll- 
er-bearing equipped, have a tread width of 3 in. and a load 
capacity of 750 lb. The other wheels also have roller bear- 
ings, but their tread width is 114 in. and they have a load 
capacity of only 300 lb. The width overall of the truck 
wheels is 21 in. Obviously, the spacing of these wheels 
is important. The small front wheels, spaced about 18 in. 
apart on centers, are located 734 in. ahead of the main 
wheels and 41⁄4 in. center distance above the shop floor 
when the single swivel wheel just touches it. The swivel 
wheel is 13 in. from the main wheels, center to center. 

The truck frame includes a normally diagonal face 
plate. This is made of \ in. steel plate suitably braced 
to the frame below it. Projecting out at right angles 
to the face plate is a semi-cylindrical mandrel of 14-in. 
plate 5%4 in. in diameter and 8 in. long. At the face- 
plate end this mandrel is welded to a 1-in. by l-in. bar 
curved to fit inside the mandrel and extending 23 deg. 
beyond its edge on each side. This provides a bearing 
against the face plate. The attachment of the mandrel to 
the plate permits considerable adjustment of its vertical 
position to accommodate wheels of different diameters. 
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Upper left: Carriage tilted up and the mandrel being inserted into the bore 
of the wheel hub—Right: Carriage drawn back to normal position with | 
mandrel holding the wheel in position on the carrying plate—Lower left: 
Tilting the carriage to discharge the wheel—Right: Withdrawing the mandrel 
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A lug extends back from the base of the mandrel through 
a slot in the face plate and between parallel bars on 
the back of the plate to which it is secured by a pin 
through the lug and one of seven sets of holes in the bars. 

The mandrel is intended to fit into the upper half of 
the car-wheel bore. In operation it is tilted forward 
and inserted in the bore of the wheel hub as it rests 
against the other wheels. Downward pressure on the 
handle first raises the car wheel and then, as the face 
plate is tilted backward, transfers the weight against it 
and thence to the two large wheels and the small swivel 
wheel. In this position the car wheel may be moved 
anywhere on a hard smooth platform or shop floor. On 
reaching the boring mill or wheel press in the shop 
reverse operation of the truck tips the car wheel against 
a shop post or group of other wheels. 


Coupler 
Welding Jig 


In the welding jig illustrated the coupled head is held 
by a clamping arrangement. The shank passes through 


a square hole in a circular steel plate supported on four 
rollers in a welded steel frame which, itself, revolves on 


The coupler welding jig 


trunnions in the main frame of the device. This permits 
revolving the coupler to any desired angular position in 
either of two planes and holding it there (in one case 
by friction and in the other by a locking pin) while weld- 
ing is being done in the most convenient, down-hand 
Position by the welder. 

Some question has arisen, however, as to whether any 
type of welding jig is necessary or desirable in reclaim- 
ing couplers by the welding process. In the first place, the 
Jig will in numerous instances cover up or make it diffi- 
cult to reach cracks in certain locations at the junction 
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-of coupler head and shank. Then the time required to 
insert the coupler in the jig and remove it again can be 
more profitably spent in actual welding, according to 
some shop supervisors, since it is relatively easy for one 
man to move or adjust a coupler to any desired position 


Welding a crack in the head 


Building-up a worn slot in shank 


on the shop floor, whereas more manpower, or a jib crane, 
is required to lift a coupler and insert it in the welding 
jig. What is the answer? The Railway Mechanical 
Engineer will appreciate receiving comments on this sub- 
ject for publication. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Application of 


Tubes and Flues” 


T aere are still a number of problems of tube and flue 
application and maintenance for which no definite solution 
has been found. However, definite progress has been 
made. The old time “bugbear” of the boilermaker, leak- 
ing tubes, is practically a thing of the past. Adequate 
water treatment, improved materials and tools, and better 
methods of application coupled with good workmanship, 
have to a large degree eliminated tube leakage. 

Modern power has brought new problems not associated 
with the older classes of locomotives. Of these, cinder 
cutting of tubes and flues and longitudinal cracking of 
tubes and flues through the bead at the firebox end are 
responsible for excessive maintenance costs. However, as 
these conditions are not universal on all railroads this 
allows some expectation that there may be certain factors, 
which if brought into the right perspective, will overcome 
or at least retard these adverse conditions. 

The combined experience of railroads reporting on flue 
application in 1944 would indicate that the application of 
copper ferrules was not responsible for the longitudinal 
cracking of tubes and flues, and that in general this crack- 
ing commenced at a considerable lower mileage where the 
coppers were omitted than it did where they were applied. 
It is evident that the coppers act either as a conductor of 
the heat from the bead or convey the cooling effects of 
the boiler water to the bead. A number of railroads who, 
as a war-time measure to conserve this much needed cop- 
per, eliminated its use for tube and flue application, have 
found the results obtained very unsatisfactory, and are 
returning to the use of copper ferrules. 

In the opinion of C. E. Bodine, general boiler foreman, 
Missouri Pacific, “Copper ferrules should be used, judged 
by the actual fire miles made by locomotives of the same 
class and in the same territory. Flues applied without 
copper ferrules start fire cracking around 70,000 miles, 
flues applied with copper ferrules around 350,000 miles, 
and very little then. We have had flues run in excess of 
600,000 miles with very little fire-cracking when flues 
were removed. There are just two things that prolong 
the life of a flue, proper application and water.” 

Another railroad experimented with a number of loco- 
motives and applied new tube sheets without copper fer- 
rules. “Holes in sheets were reduced in size to compensate 
for the omission of copper ferrules. Every care was ex- 
ercised in applying tubes and flues and welding the beads 
to the tube sheets. These have been in service for the 
past two years with the following results: On locomotives 
operating in soft water territories the cracking of flues on 
straight back tube sheets commenced at 50,000 miles, 
whereas other engines of the same class operating in the 
same territory had no signs of longitudinal cracking at 
75,000 to 100,000 miles. In the hard water districts there 
was better success. On straight back tube sheets 75,000 
to 85,000 miles have been made without any evidence of 


* Report prepared for the 1945 year book of the Master Boiler Makers’ 
Association. 
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New data on the advantages 
and disadvantages of copper 
ferrules -Two methods of 
flue application presented 


cracking, and 100,000 to 150,000 miles on combustion 
chamber equipped engines. It is too soon to determine 
whether engines without copper ferrules in hard water 
districts will equal the mileage of those with copper fer- 
rules before cracking starts, which is approximately 150,- 
000 to 200,000 miles on straight back tube sheets and 
200,000 to 300,000 miles on combustion chamber engines. 

“This shorter tube life which we experience in soft 
water territories where there is a silica content in the 
boiler feed water is true also of firebox sheets. With 
adequate water treatment in hard water districts the life 
of the tubes, flues and firebox sheets is from 25 per cent 
to 50 per cent longer than in the so-called good (soft) 
water districts.” 

In contrast to those who have reported unfavorable 
results from the elimination of copper ferrules, B. 
King, general boiler inspector, Northern Pacific, who 
presented in 1944 his successful experiences over a 
lengthy period of applying tubes and flues without cop- 
per ferrules, further substantiates his claim as follows. 
“In 1934, we had 10 new locomotives with tubes and flues 
applied with copper ferrules. Flues were removed at an 
average of 381,429 miles. In 1941, we had eight new 
locomotives with tubes and flues applied without copper 
ferrules. Flues were removed at an average of 456,222 
miles. As stated in previous reports, we do not use any 
copper ferrules on the entire railway and run our flues 
and tubes the full four years service, unless changed for 
business reasons. In order to use flues and tubes suc- 
cessfully without the use of copper ferrules, the condi- 
tion of the water must be kept in good favorable condi- 
tion. Approximately 70 per cent of the water used for 
locomotive purposes is treated by the wayside method; 
28 per cent by lime-soda sodium aluminate treatment, 
and 2 per cent by zeolite. We do not consider either 
lime-soda or zeolite methods as complete treatment and 
have found it necessary to add chemicals as after treat- 
ment. In practically every case a mixture of organic 
chemicals is added to prevent scale formation caused by 
precipitation in branch pipes, injectors, or feed water 
heaters as well as to eliminate corrosion tendencies and 
add coagulation of suspended solids in the boilers. In 
some cases it has been found necessary to include a form 
of phosphate with the organics. The development of a 
synthetic organic, which prevents deposition of phos- 
phates in injectors or other locomotive facilities, makes 
it possible to add the phosphate continuously to the 
boilers. 
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“An essential part of the above treatment is the use of 
chemicals for the purpose of maintaining an alkalinity- 
dissolved solids ratio much less than hitherto thought 
possible or desirable. At zeolite plants sufficient raw 
water is bypassed to prevent too low an alkalinity. In 
any case, organics are then added and if silica exceeds 
ya grain per gallon, phosphates are added with the 
organics. 

“Our success has been entirely due to the proper water 
treatment, but our method of application should be fol- 
lowed as closely as shop arrangements will permit.” 


Applying Flues in One Operation 


C. E. Bodine, a member of this committee, describes 
the successful method of flue application adopted by the 
railroad he represents, in which flues are flared, rolled 
and prossered by one operation. “All sizes of superheater 
flues used on our railroad have been applied by use of 
the three-way flue roller, Fig. 1, during the past 
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Fig. 1—Three-way flue roller 


5 years. This roller is designed to expand flue on water 
side, roll tube tight in flue sheet, and bell flue for bead- 
ing, all in one operation. We are using the roller in 
the front tube sheet, similar to the firebox operation, and 
have found through experience that the power required to 
roll large superheater flues tight in front tube sheet is less 
than with the old original straight rollers, and the tube 
sheet is not distorted due to excessive heavy rolling re- 
quired to make tubes tight. All of our superheater 
flues with 4-in. and 414-in. ends in firebox tube sheet 
are rolled from the smokebox end of boiler by the use 
of a 1%4-in. double strength pipe shaft of suitable length 
with mandrel attached as shown in Fig. 2. As it is 
necessary to swing the motor to roll tubes in front tube 
sheet, this same setting is used to roll tubes in the back 
tube sheet by use of long shaft, and the job is completed 
in one setting of the motor. 

“We all realize the difficulty and the hazard of trying 
to handle an air motor in the firebox powerful enough 
to roll the large tubes tight in the sheet with a restricted 
position. The 3-in. and 3%4-in. flues can be worked suc- 
cessfully direct in firebox, eliminating the use of shaft, 
by the use of a lighter weight air motor. However, this 
method is optional. 

“By using the three-way roller the operation is uni- 
form and avoids distortion of the tubes. Other advantages 
are longer life, greater mileage, less leaks and fire cracks 
of flue beads, less enginehouse maintenance and applica- 
tion, and greatly reduced labor cost in applying. On our 
heavy passenger and freight power, we are getting as 
much as 400,000 miles between flue settings. We have 
also found that rerolling tubes with the roller tends to 
destroy scale on water side of tube sheet, and this is 
superior to other methods of removing scale. This method 
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of flue application not only eliminates the hazards and 
difficulties of using a large motor in firebox, but also re- 
duces the man hours required to perform this work as 
shown in the table.” 


Applying Flues with Special Tips 
By V. R. Bachini 


As I have been asked to prepare a paper regarding my 
flue tips, I shall gladly give the information to describe 
the principle of the flue connection, my experience with 
results obtained, and tests conducted. 

Several methods of applying the 514-in. Bachini super- 


Man Hours and Labor Costs with Three-Way Roller 
Elapsed time for rolling 45 flues in back tube sheet with a 


three-way flue roller ...........-. 00 - sees eee e ee neers 1 hr. 5 min. 
Elapsed time for rolling 45 flues in front tube sheet, from time z 
roer put in first hole and taken from last ...........-..- 30 min 
Si 
Boilermaker ...........---- 1 hr. 54 min. at $1.05 per hr. $2.05 
Boilermaker’s helper ...... 3 hr. 48 min. at .79 per hr. 2.99 
Boilermaker .............-- 30 min. at 1.05 per hr. 53 
Boilermaker’s helper ....... 30 min. at .79 per hr. .40 
Boilermaker’s helper for 
Preparation ........see05 2 hr. at .79 per hr. 1.58 
Total cost less beading ............0-s essence eens $7.55 


heater flues have been tested on the Great Northern and 
all give very satisfactory service. The principle of the 
flue bead provides means for the entrance of water be- 
tween the flue and flue-sheet hole; therefore, the entire 
surface of the flue and flue-bead connection, including the 
weld deposit, that is exposed to the hot gases and cold 
blasts of air is protected by direct contact of water which 
reduces thermal stress in the bead and adjacent portion 
of the flue. The weld connecting the flue bead to flue 
sheet forms an integral joint much stronger than the 
expanded, rolled, and beaded conventional type flues.* 

Fig. 3 (a) shows the method used by the Illinois Cen- 
tral in applying the flue tips in one of their locomotives 
in July, 1945. The same method is being used on the 
Great Northern, except that the bead projects into firebox 
approximately % in. to %¢ in. less; i. e., the bead is set 
a little further into the flue-sheet hole. One general 
method of applying the flues by arc welding will be given 
in the following instructions and illustrated in the accom- 
panying drawings. 


Welding Tips to Flues 


The flue tips as they come from the manufacturer are 
cut square at both free ends. As illustrated in Fig. 3 (a), 
the tips are machined at the end of short limb of bead to 
form a bevel 545 in. by 45 deg. on the water side of the 
bead to permit better circulation of water. The outer cir- 
cumference of bead is machined slightly for finishing pur- 
poses and should measure 54g in. in diameter after ma- 
chining, and the width of the machining on the bead 
should extend approximately 7g in. from the end of 
short limb towards the crown of bead. This provides a 
clean, finished surface for welding of bead to sheet. And, 
finally, the end of the tip that is connected to the super- 
heater flue is beveled 45 deg. outside to provide a Vee 
for the welding deposit. 

The firebox end of the superheater flues, as shown in 
Fig. 3 (b), are swaged down with a gradual slope from 
514-in. outside diameter to 31449-in. inside diameter to 
correspond with the inside diameter of flue tips, the length 
of swage being 4 in. to 8 in. However, the swage may be 


* Conventional type flues, unless otherwise mentioned, means flues con- 
nected to the flue sheet by expanding, rolling, ends beaded over, heads seal 
welded, and using a copper ferrule. 
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a step-down type, as shown in Fig. 3 (c), from 54-1n. 
outside diameter to 434-in. outside diameter, or 434-in. 
outside diameter, and then down to 31%.-in. inside 
diameter. This step-down method is practicable where 
the present swage on the flues is a long cylindrical type. 
The length of a 31442-in. swage is 4 in., or to suit, to 
provide for several safe-ends without reswaging. Now, 
the swaged ends are cleaned for welding, usually with a 
grinder, sandblast, or buffer. Beveling the swaged end of 
the flue that joins abutt the flue tip is not necessary due 


the required weld deposit in one pass. If desired, the 
welding ean be done downhand by the multiple-bead 
method, starting at the top and depositing the weld in 
stringer beads downwards, making sure that each previ- 
ous bead is cleaned of scale before depositing the next 
over it. This method takes about three or four beads to 
deposit the required amount of weld. The deposited 
weld should taper off smooth onto flue bead and flue sheet 
to give the joint greater flexibility. The best electrodes 
obtainable of the shielded-arc type for welding mild steel 


Fig. 2—Arrangement for driving three-way flue roller in a fire box tube sheet by a motor suspended from the smokebox 


to the thin flue wall and already beveled flue tip, as illus- 
trated. The tips are now placed central with flues and 
spaced 1 in., tack-welded in two or three places, and 
welded completely around in one or two passes with a 
reinforcement of 25 per cent the flue wall thickness 
(approximately 4g in.). Finally the flues are tested with 
water pressure as is the general practice with testing con- 
ventional safe-ends. 

While the process of welding the tips to the flues is in 
progress, the large holes in the new firebox flue sheet 
are drilled 534,-in. diameter to allow entrance of the 
flue tip beads. The face of flue sheet around the large 
holes should be cleaned of scale or grease. Then the flue 
sheet and small tubes are installed in the boiler in ac- 
cordance with general practice and all the small tubes are 
worked complete. Please note that the only change made 
to the flue sheets is that the superheater holes are drilled 
larger. 


Welding Beads to Sheet 


All the superheater flues are placed in the boiler and 
each flue tip bead is allowed to project into the firebox 
approximately #54, in. and the bead is tack-welded to the 
flue sheet (a channel-shaped gauge can be used for setting 
the beads). This projection of the bead provides about 
%4 in. of the bead to remain in the flue hole and thus 
holds it central. After all the beads are tack welded, any 
convenient flue is picked out and the process of welding 
the beads solid to the sheet is started. Skipping around 
the sheet while welding is recommended; i. e., weld one 
bead to the sheet complete, skip two, and weld another 
to produce even expansion of the flue sheet. The welding 
can be done overhand single complete bead by starting at 
the bottom and welding up each side to the top, making 
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should be used here and also in welding the tips to the 
flues. Electrodes, %-in. or 542-in. in diameter, are gen- 
erally used for welding the tips to flues and tips to sheet. 
Shielded-arc electrodes produce a stronger and more 
ductile weld with fatigue resistance considerably higher 
than bare rods and are very desirable here. 

The flues may be worked in the front end immediately 
after each bead is tack-welded to the firebox flue sheet, 
if the tack weld is strong enough to hold the flue firmly. 
Depositing two stringer beads 3 in. long opposite each. 
other are sufficient to hold the flue firmly. 

To remove the flues, cut the crown of the bead off with 
an oxyacetylene torch and chip the weld off flush with the 
sheet in the same manner as is done in chipping the seat 
welds off the sheet where conventional flues are installed. 
The portion of the tip remaining on the flues can be cut 
off in the flue shop to best advantage. 

It is also general practice to apply the flue tips to 2 
boiler without renewing the flue sheet, when the present 
sheet is still in good condition, by simply reaming the 
holes to fit the bead. 


Tests 


Superheat and evaporation tests have been conducted 
between locomotives fully equipped with the conventional 
flues and locomotives fully equipped with the Bachint 
flues to determine if the reduced diameter of the swage 
had any effect on the steaming efficiency, but no differ- 
ence was disclosed. In 1942 the first test locomotive was 
placed in service on the Great Northern, partly equi 
with the special flues and partly equipped with conven- 
tional flues, each type grouped separately to give as true 
a picture of the test as possible. In this test both types 
of flues were subjected to the same conditions of service 
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and in three years of testing or approximately 250,000 
miles service, it is fairly estimated that the life of the 
especial flues was over 200 per cent more than the con- 
ventional flues and at the end of three years’ service the 
former were still in good condition. In other words, in a 
period of three years one application of Bachini flues out- 
lasted one full and two partial applications or (retubings) 
of conventional flues. The Bachini flues were not touched 
with any sort of tool until the fifteenth month and then 
an inspection disclosed the small circumferential checks 
about 1 in. long in the weld, and after the second year 
of service an inspection disclosed five longitudinal 
checks. These checks were very small, only one ex- 
tended through the bead enough to show a stain. All the 
checks mentioned above were chipped out V-shape and 
filled in with shielded-arc electrode. Close observation 
of the welded checks revealed that they could be welded 
and they did not check over again after welding. The 
amount of work applied to these flues in this test is 
hardly worth mentioning, but it is good to know that 
the checks that did show up could be welded successfully. 


fig 3—Method of applying Ba- 
chini flue tips and swaging super- 
heater flues to tip size 


At the present time, 75 locomotives are fully equipped 
with Bachini flues, some with over two years’ service, 
and more are being applied. Seventy-five per cent of the 
flues ordered now are swaged to provide application of 
the tips. 

Specimens of the Bachini flue and conventional flues 
were tested in the laboratory as follows: Test No. 1— 
With reference to Fig. 4 (a), the load was applied at A 
to try to pull the tip through the hole in the flue sheet. 
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Fig. 4—Test specimens for determining strength of flue applications 
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In this test as the pressure increased the bead started to 
flatten out and kept on flattening out until the plug pushed 
out of the flue. The maximum load was 92,500 lb. The 
flue sheet dished considerably, but the welding on the flue 
tip bead was not cracked. The bead flattened down and 
the inside of the bead was checked circumferentially all 
the way around. ~ 

Test No. 2—Referring to Fig. 4 (a), the load was 
applied at B to push the tip away from the flue sheet to 
see if the welding holding the flue tip on to the flue sheet 
would fail. The original height overall of the flue tip bead 
is about 13⁄6 in. As the load increased, the height overall 
of the flue tip started increasing until the height overall 
of the bead measured from 15% @ in. to 15% in. The 
maximum load reached was 79,800 Ib. when the plug 
welded inside the flue tip against which the load was 
applied broke around the welded portion. The welding 
holding the beading of the flue tip to the flue sheet did 
not show any indications of failure. Examination of the 
inside of the bead after testing showed it to be checked 
all the way around and in one place the metal on the 
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inside of the bead was torn about half the way around. 
The tear, however, did not extend entirely through the 
body of the bead. 

Test No. 3—This test was made on a 41⁄4-in. flue with 
the use of 1 6-in. copper ferrule and 454-in. flue-sheet 
hole. The flue was expanded in the flue hole and then 
beaded over. The load was applied at C, Fig. 4 (b), to 
try pulling the beaded-over section through the flue- 
sheet hole. The maximum load was 63,400 lb. As the 
pressure increased the bead started raising at the outer 
edges and pulling through the hole in the flue sheet. 

Test No. 4—This test was made on a 414-in. flue ex- 
panded and beaded over in the same manner as in Test 
No. 3. However, the load was applied at D and repre- 
sented the load it would stand in pushing it through the 
flue-sheet hole and pushing the bead up away from the 
flue sheet. The maximum load was 30,000 1b. 

The Bachini tips can be used to safe-end flues re- 
peatedly, each time using a longer tip to make up for the 
metal cut away when removing the flues from boiler. 
After several applications the flue is safe-ended with a 
514-in. diameter tip at the front to provide for a short 
tip again. However, the flue is reswaged as shown in 
Figs. 3 (b) or 3 (c), whichever is desired. The num- 
ber of times that a flue can be safe-ended with tips before 
applying a front safe-end depends on the amount of flue 
wasted when cutting flues out, the length of tips first 
applied, the maximum length of swage, and the method 
of welding used. Electric-flash, arc, gas, or forge welding 
methods can be used. However, we have been weldi 
these tips to the flues by the arc and gas methods an 
have intentions of flash welding them in the future. 

The report was signed by R. W. Barrett (Chairman), 
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chief boiler inspector, Can. Nat.; I. N. Moseley (Vice- 
Chairman), master boiler maker, N. & W.; B. C. King, 
general boiler inspector, No. Pac.; A. D. O’Neal, chief 
boiler inspector, P. M.; S. G. Longo, assistant general 
boiler foreman, So. Pac., and C. E. Bodine, general boiler 
foreman, Mo. Pac. 


Lidgerwood Used 
In Turning Tires 


The Lidgerwood machine and special tool-equipped brake 
heads used in turning worn tires without dropping wheels 
at the San Bernardino, Calif., shops of the Atchison, 
Topeka & Santa Fe are shown in the illustrations. This 
shop is well equipped to turn tires on a modern driving- 


wheel lathe when locomotives are shopped for classified 
repairs; but in many cases, due to severe service on 
mountain grades and curves, excessive tire wear develops 
ahead of the necessity for repairs to driving boxes, 
journals, shoes and wedges, etc. Whenever that happens, 
it is a definite advantage to be able to turn these tires 
without the delay entailed in dropping wheels at either a 
backshop or enginehouse. Eight of these Lidgerwood 
machines are being used at various points on the Santa 
Fe system. 

While a certain amount of skill is obviously required 
in getting satisfactory results with this method of tire 
turning, a competent machinist who is familiar with cut- 
ting speeds and tools can usually turn tires successfully 
by this method after being shown how on two or three 
locomotives. One man is required on each side of the 
locomotive and there is an operator in the cab of the 


Close-up showing air connec- 

tions and gages used in con- 

trolling brake cylinder and cut- 
ting tool pressure 


Lidgerwood machine used in turning tires on the Santa Fe at San Bernardino, Calif. 
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Lidgerwood which takes steam from a connection to the 
locomotives and is moved at a uniform slow speed by 
winding up a cable suitably anchored at the outer end. 
It is necessary for the locomotive to be drawn back- 
ward so that pull of the tool heads will be down in the 
normal direction on the brake hangers as tires are being 
turned. The Lidgerwood operator starts, stops, or varies 
the speed of the machine in response to signals from the 
machinist on the ground. 

Referring to the illustrations, this arrangement will be 
indicated. The close-up view shows air connections and 
gauges used in regulating pressure in the air-brake cylin- 
ders which govern the depth of cut of the cutting tools. 
Approximately six man-hours are required to remove 
brake heads and substitute special heads which hold the 
cutting and forming tools, an equal amount of labor being 
needed to replace brake heads and shoes after the tires 
are turned. Under normal conditions, tires can be turned 
on a 4-8-4 type locomotive in about eight hours. 

Both roughing and finishing cuts are taken, the tires 
being calipered and carefully watched during turning to 
avoid waste of wear metal and assure getting wheels of 
equal diameter. In cases where one wheel has worn more 
than the others, the roughing cut will naturally be com- 
pleted earlier on this wheel and a blind shoe may have to 
be inserted while other wheels are being turned down 
to this size. With all wheels rough turned to the same 
approximate size, the finishing cuts can be made simul- 
taneously using special forming tools and the wheels 
brought to the same finish diameter within necessary 
close tolerances which have been set up. 
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Questions and Answers 

By George M. Davies 

This department is for the help those who 

ire assistance on can holler problems. 

Inquiries should bear the name and address of the 
writer. Anon communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless 7 ission és 
gwen to do so. Our readers in the boiler sho 
ere invited to submit their problems for solution. 


Painting Over Welds 


Q.—When painting a locomotive tender on which the seams 
of the side sheets have been butt welded, is it necessary to pre- 
pare the welded areas for painting?—F. I. D. 

A.—Where paint is applied over a weld. the slag should 
be removed, preferably by grinding or sand blasting. 

use most of the slags formed by the welding are basic, 
some of them containing free alkali, it is necessary to 
scrub the weld and adjacent plate area with water or to 
neutralize the weld area with a weak acid solution and then 
wash off the acid solution with water; otherwise, unless 
alkali-resisting paint is applied the paint will deteriorate 
through. chemical action. 


Scarfing Preference 


Q.—When applying a patch to the outside corner of the throat 
sheet, does it make any particular difference whether the patch 
is scarfed under the wrapper sheet or the wrapper sheet scarfed 
under the patch ?—F. E. R. 

A.—The general practice is to scarf the patch under 
the wrapper sheet seam. Because the patch is being ap- 
plied to a defective throat sheet it is quite possible that 
the throat sheet will be renewed before the wrapper 
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sheet. Scarfing the wrapper sheet to fit it under the 
throat sheet patch could result in an undesirable. condi- 
tion if the wrapper sheet is used again on the outside of 
a new throat sheet. 


Renewing 
Tube Sheet Portions 


Q.—When renewing the bottom portion of the front tube sheet, 
five rows up from the bottom, due to a cracked knuckle, should 
the tube sheet be cut out through the tube holes or should the 
cut be made through solid metal by following the contour of 
the bridges around the tube holes?—F. E. K. 

A.—Both methods are used with good results. When 
cutting through the tube holes, the cut should be made in 
a straight line across the tube sheet, the line being drawn 
through the centers of the fifth row of tubes, not zig-zag 
cutting the bridges between the tubes in the fifth and sixth 
rows. The advantage of making the cut through the solid 
metal by following the contour of the bridges or what is 
known as a scalloped seam, is the fact that a longer and 
continuous weld for securing the patch is obtained. 


Tube and Flue Lengths 


Q.—When applying tubes and flues to an old boiler, where the 
tube sheets are no longer perfectly flat, should each tube be cut to 
the correct length over the tube sheets at the location to which it 
is to be applied ?—R. F. 

A.—When measuring the distance between tube sheets 
to obtain the length of tubes or flues the general practice 
is to take a sufficient number of measurements to insure 
getting the average length allowing tubes to be % in. 
longer than the average length and the flues 5 in. longer. 
Sufficient material is thus allowed for beading at the back 
tube sheet and flaring at the front tube sheet. Flues and 
tubes should be cut accurately to length, and before they 
are placed in the boiler care should be taken to see that 
ends are clean and smooth and all scale and burrs removed. 


Patch Location 


Q.—We have found a pitted area in the bottom of the first 
course of a locomotive now in the shop. If we apply an inside 
patch we can use a smaller patch because an outside patch must 
be large enough to accommodate the renewal of the guide yoke- 
sheet angle. Are there any objections to placing a diamond- 
shaped patch on the inside of the shell?—J. E. C. 

A.—It would be more desirable to apply the patch on 
the outside of the shell even though such a patch would 
have to be larger to accommodate the guide yoke sheet 
angle. Applying the patch on the outside would permit fu- 
ture inspection of the interior surface.of the shell for pos- 
sible growth of the pitted area, while an inside patch 
would conceal the defective area. Also, an outside patch 
would protect the shell in the event the pitted condition 
extended through the shell course because the edges of 
the outside patch are readily accessible for caulking. 


Lagging Removal 


Q.—Is it necessary to remove lagging from the staybolt area 
of a firebox in order to certify to lagging removal on Annual 
Locomotive Inspection and Repair Report?—M. S. H. 

A.—To comply with Rule 16 of Interstate Commerce 
Commission Laws, Rules, and Instructions for Inspection 


‘and Testing of Steam Locomotives and Tenders, and 


Other Than Steam Locomotives, the lagging should be 
removed so that the entire exterior of the boiler can be 
inspected, which, of course. would include the firebox. 
In order to certify on the Annual Locomotive Inspection 
and Repair Report that all lagging was removed, you 
must comply with Rule 16. 
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Roller- 
Locomotive Repairs 


Certain repairs associated with the maintenance of steam 
locomotives equipped with roller-type main bearings ne- 
cessitates the use of special shop machinery. The average 
railway shop is not equipped with a wheel press large 
enough to accommodate the roller bearings and conse- 
quently the wheels have to be shipped to a point, possibly 
at some distance, where this work can be done. 

One of the illustrations shows a Niles 600-ton wheel 


Resistance head of Niles 600-ton wheel press which is designed to 
take roller-bearing-equipped driving axles 


press equipped with a new resistance head large enough 
to serve this purpose and also adapted to press wheels on 
booster trailer axles equipped with driving gears. This 
particular head was designed to meet the requirements of 
roller-bearing locomotive wheels on the Wabash. 

As compared with the original resistance head of the 
press, the new head is substantially heavier and, has a 
larger gap and overhang and hence requires an outer 
wheel and rail support in addition to the original guide 
plates and support. The gap in the new head is 28 in. in 
diameter by 36 in. wide and has the usual cylindrical 
groove at the center to accommodate an axle stop block 
when necessary. 

When the press is used for non-roller-bearing locomo- 
tive wheels, a filler bushing is applied in the resistance 
head as shown in the illustration, this head also being 
made of cast steel, with a 9-in. lip extending into the re- 
sistance head opening and a 3-in. flange bearing against 
the resistance head to take the thrust of the press. The 
opening in this filler bushing is 14 in. wide and the bush- 
ing is held in the main resistance head by means of a key 
bolt extending through both parts and locked by means of 
a taper key at the back. 


Roller-Bearing Box Grinder 


Another special machine required in the maintenance 
of roller-bearing locomotive driving boxes is a grinder 
for keeping pedestal ways strictly up to standard as re- 
gards accuracy and smoothness. These pedestal ways are 
case-hardened steel and, when worn, require grinding in 
order to recondition them for further service. Since a 
tolerance of only .010 in. is the maximum allowable on 
main boxes and .012 in. on front, intermediate and back, 
the need of an accurate grinding machine for this pur- 
pose is evident. 

Motor-driven, vertical-spindle, cup-type grinding 
wheels, mounted on planer tool heads, have been used 
for this purpose, but a more powerful grinder appli- 
cation with horizontal spindle, as shown in one of the 
illustrations, has been develóped for use at the De- 
catur shops of the Wabash. This grinding attach- 
ment is applied to one of the tool heads of an 84-in. Niles 
planer. The 20-in. by 2%-in. face grinding wheel is 
mounted on a 3-in. horizontal spindle 32 in. long, sup- 


Attachment developed at the 
Decatur shops of the Wabash 
for grinding the pedestal 
ways of roller-bearing boxes 
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ported in roller bearings with the housing bolted to a ver- 
tical plate, 1 in. thick by 15 in. wide by 34 in. high, which 
carries a 10-hp. induction motor at the top and is itself 
bolted to the cross-rail head by means of two 1%-in. studs 
and a bolt through the swivel on the clapper box. 

The motor and spindle center lines are spaced 18 in. 
apart and power is supplied from the motor to the grind- 
ing wheel spindle by multiple V-belt drive. Slack in the 
belt drive is taken up by adjusting the motor position by 
means of slotted holes in the supporting plate. The motor 
speed is 1,200 r.p.m. and the use of a 5-in. upper pulley 
and a 7-in. lower pulley gives a grinding wheel speed of 
approximately 860 r.p.m. 

This grinding attachment is powerful and smooth and 
can also be used for many other grinding operations. De- 
pendent upon the amount of box wear, a pair of roller 
bearing boxes can have the pedestal ways trued with this 
grinding attachment in about 8 hr. When not in use, a 
bracket on top of the grinder permits lifting it with the 
shop crane and attaching it to a bracket bolted to the side 
of the planer frame where it is sttored in an upright 
position, out of the way and not subject to damage. 


Easier Handling and 
Testing of Air Reservoirs 


An excellent example of labor-saving ideas developed as 
a result of the Employees’ Suggestion System on the 
Illinois Central is the jib crane and test rack installed 
adjacent to the lye vat at the Memphis, Tenn., shops of 
this railroad. This suggestion received a suitable award 
and War Production Board recognition. 

Formerly, air reservoirs were taken from the lye vat 
by a crane truck and placed on the ground in the vicinity 
of the vat preparatory to being hammer tested. This 
caused long periods of waiting for a crane truck. After 


Jib-crane used in removing 

air-reservoirs from the lye vat 

to the roller type inspection 
table 
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being taken from the lye vat, each reservoir had to be 
rolled around on the ground so that its entire surface 
could be tested by hammering, and this operation pre- 
sented a possibility of injury from the rolling reservoirs. 
Following this, the reservoirs received a hydrostatic test, 
and the instability of the reservoir on the ground made 
it unhandy in connecting and disconnecting equipment 
and in applying the test. 

The adoption of the suggestion mentioned eliminated 
these inconveniences. A jib crane and trolley hoist were 
erected to swing out over the lye vat. After being taken 
from the vat the reservoir is placed on a specially con- 
structed roller table or rack where it is hammer tested. 


Former method of hammer-testing air reservoirs on the ground 
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Electrical Section Reports 


"Tue 1945 reports of the Electrical Section, Engineering 
Division, A. A. R., were reviewed in New York by the 
Section’s Committee of Direction on December 5, and 
plans laid for Section activities during the coming year. 

Membership of the Committee of Direction is as 
follows: J. E. Gardner, electrical engineer, Chicago, 
Burlington & Quincy, Chicago; R. Beeuwkes, electrical 
engineer, Chicago, Milwaukee, St. Paul & Pacific, Seattle, 
Wash.; S. R. Negley, electrical engineer, Reading, Phila- 
delphia, Pa.; D. B. Thompson, mechanical and electrical 
engineer, New York Central System, New York; K. H. 
Gordon, assistant electrical engineer, Pennsylvania, Phila- 
delphia, Pa. ; Paul Lebenbaum, electrical engineer, South- 
ern Pacific, San Francisco, Calif.; J. M. Trissal, super- 
intendent communication and electrical engineer, Illinois 
Central System, Chicago; H. F. Brown, assistant elec- 
trical engineer, New York, New Haven & Hartford, New 
Haven, Conn.; C. A. Williamson, electrical engineer, 
Texas & New Orleans, Houston, Texas. 

Subjects reported on were Power Supply, Electrolysis, 
Overhead Transmission Line and Catenary Construction, 
Electric Heating and Welding, Motors, and Illumina- 
tion. Abstracts and summaries of the reports are in- 
cluded in the following: 

The Illinois Central has made three installations of 
windmill battery chargers for the operation of highway 
crossing protection at outlying locations where com- 
mercial power is not available. One of these installations 
is in Iowa and two are in Illinois. The installations are 
at crossings where the protection consists of flashing 
light signals, formerly operated on primary batteries. 

The changeover consisted of the installation of a stand- 
ard 12-volt windcharger with a maximum charge of 
approximately 7 amp. in a wind of 20 m.p.h. The wind- 
mill was mounted on a standard steel signal pole. 

A reverse-current relay and ammeter are included in 
the equipment as furnished. The transfer relay is a 
670-ohm relay operated with a 500-ohm resistance unit 
in series with it. The pick-up voltage is 9.10 volts and 
the release voltage is 5.59 volts across the relay coil and 
resistance. 

The storage battery is five cells, is rated at 160 ampere- 
hours, and the standby primary battery is 18 cells to 
insure that its voltage will be approximately the same 
as that of the storage battery when charged. If for any 
reason the storage battery should become exhausted to 
a point where it would no longer properly operate the 
signals, the heavy load would reduce the voltage to the 
release value of the transfer relay which would then 
cut in the primary operating battery. 

The installation of a recording ammeter has shown 
that the estimated charging rate is approximately 1.5 
amp. during the time that the wind is blowing, which is 
sufficient to keep the battery fully charged. The per- 
formance has been entirely satisfactory; the cost of 
operating with the windcharger as compared with the 
cost of operating exclusively on primary batteries indi- 
cates an estimated annual average saving for each of the 
three installations of approximately $65. 

_ The report is signed by C. F. Trueax (chairman), as- 
sistant electrical engineer, Illinois Central System; S. D. 
Kutner (vice-chairman), assistant engineer, New York 
Central System; R. Beeuwkes, electrical engineer, Chi- 
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Technical committees study 
effects of electrolysis, 
wind-driven battery chargers, 
de-icing coal chutes, new 
types of motors, and light- 
ing developments—Wire cross- 
ing standards are completed 


cago, Milwaukee, St. Paul & Pacific; H. F. Brown, as- 
sistant electrical engineer, New York, New Haven & 
Hartford; H. A. Hudson, signal and electrical super- 
intendent, Southern Railway System; R. J. Needham, 
mechanical and electrical engineer, Canadian National; 
and J. A. Shaw, general electrical engineer, Canadian 
Pacific. 


Electrolysis 


The study of electrolysis of steel in concrete was as- 
signed to the research staff of the Engineering Division 
in 1943. Randon Ferguson, electrical engineer, has been 
in charge of the tests and of preparing the report, under 
the direction of G. M. Magee, research engineer. The 
work is*being carried on under the general supervision of 
a special sub-committee of the Committee on Electrolysis 
of the Electrical Section. 

The tests consisted of measuring current flow and 
noting corrosive effects on one inch round iron rod speci- 
mens placed in the ground and subjected to a direct 
current potential of 25 volts to ground. In a few cases, 
alternating current was used. The specimens were en- 
cased in circular concrete forms of varying diameter. In 
some cases, admixtures were used in the concrete, and 
in others, the outside of the concrete cylinder was en- 


A 3-in. diameter plain concrete, 1-3/2 sand mix (Specimen 2) com- 
pletely disintegrated 
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A 25-in. diameter plain concrete, 1-3-5 mix, without covering (Speci- 
men 14), showing radial cracks 


cased in an iron pipe or was coated with asphalt. The 
tests were started June 9, 1944, and on July 16, 1945, the 
specimens were removed from the ground and examined. 

As will be noted from Table I, the amount of current 
flow at the various specimens was not markedly different 
except for the specimens with asphalt waterproofing cov- 
ering which showed a very low flow. There is also 
apparent a definite trend indicating an increasing resist- 
ance and decreasing amount of current flow for all of 
the specimens, generally, as the test progressed. This 
may be due to the specimens developing an increased 
resistance to current flow, as was found in the laboratory 
test, or to changes in the ground conditions, particularly 
with respect to the amount of moisture contained. 

By July, 1945, it was quite evident that most of the 
concrete specimens had suffered considerable damage as 
a result of the electrolytic action. The plain concrete 
specimens of small diameter had completely broken away 
from the steel electrodes above ground level. Specimens 
of larger diameter were still intact but showed well de- 
fined cracks radiating outwardly from the electrodes. 
This was true even in the case of the 25-in. diameter 
specimens. It was evident that this cracking was due to 
the expansive force resulting from the electrolytic cor- 
rosion of the electrodes. 

All of the plain concrete specimens subjected to the 
direct current potential developed these cracks regardless 
of the mix or admixture used. 


It is apparent that tremendous expansive forces are 
set up by the electrolytic corrosion of the steel electrode. 
Not only were the 25-in. diameter plain concrete speci- 
mens cracked, but even those specimens encased in the 
steel pipe developed small cracks radiating from the elec- 
trode. However, due to the confining action of the steel 
casing, these cracks did not open up and become as well 
defined as in the case of the plain concrete specimens. 
The lower end of these specimens was not enclosed. To 


Three-inch and 5-in. plain concrete specimens after removal from the 
ground showing the shortening and tapering of the steel rods 


what extent the results would have been different had 
the specimens been completely encased in steel, including 
the lower end, is speculative. 

Those specimens with asphalt waterproofing covering 
appeared to be in perfect condition as did also the speci- 
mens which had been subjected to 40-volt, 60-cycle alter- 
nating current since September 11, 1944. 

It did not appear that anything would be gained by 
continuing these tests further, and accordingly they were 
discontinued in July 1945 and the specimens were ex- 
cavated for inspection. The concrete was almost entirely 
disintegrated below ground level. This disintegrated con- 

‘crete could be easily pulverized with the fingers. 

The 3-in. and 5-in. diameter plain concrete specimens 
could not be removed intact and, in general, only a small 
portion of the concrete adhered to the top portion of 
the electrode when these specimens were removed. The 
very substantial shortening of the original 6-ft. steel elec- 
trode by the electrolytic corrosion is also quite evident 


Left: A 10-in. diameter plain concrete 1-3-5 mix, encased in steel pipe (specimen 20)—Right: The concrete casings around rods subjected 
to alternating current were not appreciably influenced by the passage of current 
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in this figure. A very distinctive pointing of the tips 
of the electrode will also be noted. 

In the 13-in. diameter plain concrete specimens about 
one-half of the concrete remained with the steel electrode 
when the specimens were removed; and in the case of 
the 25-in. diameter plain concrete specimens the entire 
cylinders were removed intact. For these larger diameter 
specimens, the surface of the concrete generally showed 
a deteriorated condition and could be very readily broken 
away and crumbled with the fingers to a depth of % to 
Y% in. In these larger diameter specimens the concrete 


were installed. When the asphalt covering was removed 
from these specimens and the concrete broken away from 
the electrode, it was found that the steel had maintained 
its surface condition with absolutely no indication of 
accumulated rust. 

The specimens subjected to the alternating current were 
removed intact and appeared to be in good condition. The 
steel electrodes of these specimens when the concrete was 
broken away, were similar to those in the asphalt-covered 
specimens, showing no evidence of accumulated rust. 

The electrodes were removed from all of the test speci- 


Table I—Current Readings—Special Field Test on I. C. Near Twenty-Third Street, Chicago 
(25 Volts Direct Current Applied Except as Noted) 


Current flow in amperes as of (1944) 


Specimen Diameter, June June 
number in. Material 9 19 
1 3 Plain concrete -66 52 
2 3 Plain concrete . 42 37 
3 3 Plain concrete 59 46 
4 É Plain concrete .48 .39 
5 Plain concrete -48 .36 
6 5 Plain concrete . -49 33 
7 9 Plain concrete . 48 28 
8 9 Plain concrete -66 .53 
9 9 Plain concrete -50 43 
10 13 Plain concrete 47 -28 
11 13 Plain concrete 52 43 
12 13 Plain concrete 44 32 
13 25 Plain concrete 42 38 
14 25 Plain concrete 39 43 
15 25 Plain concrete -63 57 
16 6 Steel encased -80 -76 
17 6 Steel encased 82 74 
18 6 Steel encased .87 85 
19 10 Steel encased -60 -60 
20 10 Steel encased -62 63 
21 10 Steel encased .. 74 -69 
22 5 Asphalt covered . .09 04 
23 5 Asphalt covered -011 .008 
24 5 Asphalt covered . 064 -004 
25 13 Asphalt covered . 21 23 
26 13 Asphalt covered 28 044 
27 13 Asphalt covered -13 -012 
28 5 A MIXtUTE ys Aes ss -41 44 
29 5 PGA ‘mixture: 21.00.8505 d:Qeneks -48 34 
30 5 PCA mixture -: a 666 850006 41 28 
32 13 PCA mixture. é36506:5045606 0008 65 48 
33 13 PCA intaressi 55s ee .50 45 
35 13 PCA mixtures oinast regent 53 42 
50 5 Celite admixture ............ 54 46 
43 13 Celite admixture ............ -48 43 
44 5 Morene admixture ........... -50 .30 
46 13 Morene admixture ........... 45 36 
48 5 Hydrated lime admix. ........ -40 -23 
45 13 Hydrated lime admix. .. 5 -56 50 
34 5 A. C. test (40 volts) .. ae 
31 13 A. C. test (40 volts) 


* Specimen visibly cracked. 


July Aug. Sept. Nov. Jan. Apr. July 
14 10 11 27 18 23 16 
54 18 19 -66 23 68* 14° 
52 .78 41 26 17 22° -12* 
74 72 42 22 17 25* 16° 
42 30 36 89 50 -51 16* 
36 34 32 38 19 76* 15* 
40 19 19 -58 .23 32 14* 
30 26 -44 -60 32 46 .23* 
44 33 .30 32 12 65* 36* 
31 26 -20 52 -41 29* .27* 
26 19 -19 21 .09 11 
34 26 28 28 18 37* 29* 
22 15 13 14 06 1 10 
29 20 19 221 12 .20 15* 
36 36 34 .27 old 21 14* 
48 38 36 33 11 a” 11* 
62 34 -40 -48 .07 10 11° 
64 32 -46 44 .07 10 10* 
61 32 .51 BK} .07 08 .10* 
45 28 33 34 .07 12 10* 
51 32 35 33 -06 A2 , 10 
60 31 -42 -46 .07 -10 10* 
07 07 10 .008 .002 003 004 
006 004 006 005 -001 002 003 
002 002 003 -005 -001 001 003 
22 .21 17 .045 -010 032 024 
032 -020 028 .026 .005 021 017 
009 .007 010 .014 005 007 008 
42 4 42 .84 13 26* 18* 
30 32 22 38 -20 43 16° 
19 18 16 -50 .23 22 12° 
50 25 44 .37 15 68* 26° 
38 32 31 44 21 .29 35° 
34 30 31 -40 s19, -50 44* 
34 25 .23 34 17 41 24° 
38 28 -28 .44 -22 .35* 31° 
25 12 11 19 .07 .21* 17° 
22 18 17 -20 .06 .14* 08* 
18 12 12 20 06 .21* 18* 
37 30 31 56 23 .30* 4* 

-40 53 52 37 
60 54 54 46 


in the center of the steel electrode seemed to be reasonably 
sound except for the cracks previously described. 

There appeared to be no significant difference in the 
performance of the specimens made with 1-2-3 mix and 
the 1-3-5 mix. 

The specimens encased in steel pipe were removed 
intact from the ground and the pipe was then cut with 
an acetylene torch and removed. Electrolytic corrosion 
of this pipe was clearly evident at the lower end of the 
specimen. The concrete in these specimens did not show 
the disintegration that was evident in the uncovered con- 
crete specimens, but the concrete when broken away from 
the reinforcing rod presented an appearance not charac- 
teristic of sound concrete. Also, a well defined layer of 
rust surrounded the steel electrode having almost a per- 
fectly uniform thickness and being as perfectly finished 
as if it were a cardboard cylinder surrounding the rod. 
This rust had a blackish color and also a very fine texture 
and looked entirely different from the rust that formed 
on the plain concrete specimens which was similar in 
appearance to the type of rust that generally forms on 
steel subject to corrosion from air and water. 

The asphalt-covered specimens when removed from the 
ground appeared to be in as good condition as when they 
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mens, carefully pickled to remove the accumulated rust, 
and then weighed. Table II is a tabulation of the loss 
of weight of each electrode as determined by a compari-’ 
son of the weight of each electrode before it was placed 


A 13-in. diameter plain concrete specimen after removal from the 
ground showing typical disintegration of the concrete at the lower end 
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in the test specimen with its final weight after the com- 
pletion of the tests. 

It will be noted from this table that the loss of weight 
for the plain concrete specimens decreased as the thick- 
ness of covering increased so that the loss was only about 
3 per cent with a 12-in. covering of concrete. The loss 
was also low with the steel encased specimens, and no 
measurable loss was found in any of the asphalt covered 
specimens. 

There is some evidence that the rate of loss was reduced 
with the Morene admixture compared with the plain con- 
crete for specimens of equal diameter. 

It was apparent from these tests that aside from the 
electrolytic corrosion of the steel electrode, which was 
anticipated, the electrolytic action had also produced a 
disintegration of the concrete. Accordingly, the Portland 
Cement Association was invited to have a representative 
inspect the condition of the specimens, and a report was 
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Table II—Loss of Weight by Electrolytic Corrosion of Steel 
Electrodes Used in Special Field Test 
(Original weight of electrode—Approx. 16 1b.) 


Loss 
Specimen Diameter, in weight, 

No. in. Material Ib. 
1 3 Plain concrete ............ 8.5 
2 3 Plain concrete ...........- 6.3 
3 3 Plain concrete ............ 6.4 
4 5 Plain concrete ...........- 6.5 
5 5 Plain concrete ............ 5.9 
6 5 Plain concrete ..........-.- 4.0 
7 9 Plain concrete ............ 3.8 
8 9 Plain concrete ..........-. 4.3 
9 9 Plain concrete ............ 3.1 
10 13 Plain concrete ............ 0.8 
11 13 Plain concrete ........-.+. 2.2 
12 13 Plain concrete ...........- 0.2 
13 25 Plain concrete ............ 0.4 
14 25 Plain concrete ............ 0.5 
15 25 Plain concrete ..........-. 0.7 
16 6 Steel pipe encased ........ 0.5 
17 6 Steel pipe encased ........ 0.7 
18 6 Steel pipe encased ........ 0.6 
19 10 Steel pipe encased ........ 0.7 
20 10 Steel pipe encased ........ 0.5 
21 10 Steel pipe encased ........ 0.6 
22 5 Asphalt covered .........- 0.0 
23 5 Asphalt covered .........- 0.0 
24 5 Asphalt covered .......... 0.0 
25 13 Asphalt covered .......... 0.0 
26 13 Asphalt covered .......... 0.0 
27 13 Asphalt covered ........-- 0.0 
28 5 PCA MIRE 5st comerta 5.0 
29 5 PCA QR) eener eiras iS 5.6 
30 5 PCA SUS, AEE nn 3.8 
32 13 POA PRET as 25 5 s9:h sin RS 2.8 
33 13 PCA eee eee 2.9 
35 13 PCA mix De eaa i Ye Mess 3.3 
50 5 Collo’ admin <2 oiccesieas 5.1 
43 13 Celite admix. ............ 2.4 
44 5 Morene admix. ............ 2.5 
46 13 Morene admix. ... ........ 0.7 
48 5 Hydrated lime admix. ...... 2.0 
45 13 Hydrated lime admix. ...... 3.6 
34 5 DS one RAP te eee ie! 0.0 
31 13 Phage eee ee 0.7 


made by Dr. L. S. Brown in which he described the exam- 
ination which he made and gives his opinion of the 
cause of the concrete disintegration. 

In order to further verify the observations of the de- 
terioration of concrete as a result of electrolytic action, 
it was decided to make tests to determine the physical 
strength of small concrete beams of a size which could 
be cut from typical specimens taken from the field test. 
Accordingly, sufficient portions of four different speci- 
mens were obtained, of a size which would permit three 
2-in. by 2-in. by 12-in. beams to be cut from each. The 
specimens selected were a 25-in. diameter plain concrete, 
a 10-in. diameter with steel pipe encasement, a 13-in. 
diameter asphalt-covered, and a 13-in. plain concrete sub- 
jected to alternating current. Each of the small beams 
was first broken by bending on a span of 10 in. with two 
equal loads applied at the third points. 

After the test beams were broken in the flexural test, 
each end was subjected to a compressive test. Here again 
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there was considerable variation in the measured com- 
pressive strength due to the small size of the specimens 
which were necessarily used. In this test as in the flexural 
test, the specimens cut from the 10-in. steel-encased pipe 


The two 5-in. specimens at the left were protected with asphalt water- 
proof coating—The two specimens at the right are 5-in. and 13-in. 
diameter specimens made with hydrated lime admixture 


specimen showed distinctly inferior strength. It may be 
concluded from these tests that as a result of these 
conditions to which the various specimens were subjected 
in the special field test, the interior portions of the con- 
crete from the 25-in. plain concrete specimen, the asphalt- 
covered specimen and the specimen subjected to alter- 
nating current, were not deleteriously affected. 


Conclusions 


Some additional work is contemplated with other types 
of specimens. These include specimens made with sulfate 
resisting cements and also additional steel-encased speci- 
mens having the lower end enclosed. However, it is 
believed that the following conclusions can be drawn from 
the results of the test to date: 

(a) Increasing the thickness of concrete covering 
around reinforcing steel reduced the rate of electrolytic 
corrosion but did not effectively eliminate it to prevent 
cracking of the concrete. 

(b) Admixtures included in the test were not effective 
in controlling electrolytic corrosion. 

(c) The presence of the steel covering reduced the 
rate of electrolytic corrosion, but did not effectively elim- 
inate it, and resulted in some deterioration of the physical 
strength of the concrete. 

(d) The asphalt membrane waterproofing covering of 
concrete provided an effective means of eliminating elec- 
trolytic corrosion of reinforcing steel and deterioration 
of concrete. 

(e) The electric potential maintained between the 
specimen and the ground resulted in a surface deteriora- 
tion of the concrete of all uncovered specimens subjected 
to direct current. The presence of some cinders, espe- 
cially in the top portion of the sand and clay soil sur- 
rounding the specimens, may have been a factor in this 
deterioration, but this is a soil condition generally en- 
countered near railway tracks. 

Examination was also made of a concrete catenary 
foundation on the Illinois Central where a maximum flow 
of one to two amperes direct current had been observed 
during the interval of train passage. The foundations 
had been in service twenty years and subjected to this 
current for perhaps 10 per cent of the total time. 

While damage to the foundation did not indicate any 
need of repair, it was evident that the anchor bolts were 
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Catenary footing near Congress street, Chicago, excavated to show con- 
dition of concrete 


being subjected to corrosion which is proportional to that 
found in the test specimens. 

The report is signed by A. E. Archambault (chairman), 
assistant engineer, New York Central; H. P. Wright 
(vice-chairman), assistant electrical engineer, Baltimore 
& Ohio; R. Beeuwkes, electrical engineer, Chicago, Mil- 
waukee, St. Paul & Pacific; Paul Lebenbaum, electrical 
engineer, Southern Pacific; Orris McGinnis, public serv- 
ice engineer, Western Union Telegraph Company ; G. K. 
Shands, electrical foreman, Virginian; J. M. Trissal, 
superintendent of communication and electrical engineer, 
Illinois Central System; S. M. Viele, assistant engineer, 
electrical department, Pennsylvania. 


Overhead Transmission Line and Catenary 
Construction 


After many years of work, Committee No. 3 on Over- 
head Transmission Line and Catenary Construction is 
ready to submit the work it has done relating to crossings 
of electric supply lines with the facilities of steam and 
electrified railways. Principles and practices relating 
to these crossings and recommended minimum specifica- 
tions have been prepared. The work has been facilitated 
by a joint committee with representatives of the Edison 
Electric Institute and the Electrical, Signal and Communi- 
cations section of the A. A. R. The committee is now 
ready to submit its report for rejection or approval of 
the several associations involved. 

The Electrical Section report is signed by K. H. Gor- 
don (chairman), assistant electrical engineer, Pennsyl- 
vania; A. B. Costic, electrical engineer, Delaware, Lacka- 
wanna & Western; S. W. Law, signal engineer, Northern 
Pacific; John Leinsenring, electrical superintendent, Illi- 
nois Terminal ; S. R. Negley, electrical engineer, Reading ; 
H. H. Newman, catenary foreman, Illinois Central Sys- 
tem; P. E. Snead, assistant engineer signaling and elec- 
trical department, Southern Railway System; Sidney 
Withington, electrical engineer, New York, New Haven 
& Hartford. 


Electric Heating and Welding 


The Committee on Electric Heating and Welding sub- 
mitted as information a report on open circuit voltage 
reducing control for welding transformers. Considerable 
progress has been noted in the development of this type of 
control for welding transformers. One railroad tested 
four makes of control and found three of them satis- 
factory. 
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In general, this equipment consists of a panel contain- 
ing a small transformer with its primary connected to 
the supply line, but having a secondary voltage lower 
than that of the main welding transformer. A relay of 
the interlocking type changes the voltage between the 
work and the electrode holder from the welding voltage to 
the lower voltage when the arc is broken. Incorporated 
in the relay is a time delay just sufficient to keep the 
arc stable. 

It is interesting to note that the three satisfactory 
makes used open circuit voltages in the range of 24 to 33 
volts. The fourth make used a voltage of approximately 
5 volts. One factor acting as a handicap with the 5-volt 
equipment, is the greater difficulty in actuating the relays 
with the lower voltage. This can be readily understood 
when it is recognized that foreign matter of high resist- 
ance is frequently present on the surfaces of the electrode 
and the work, between which an attempt is being made 
to establish an arc. 

With any of these low voltage controls there is a slight 
time delay while relays are making the transfer to the full 
welding voltage. It has been found that the welding oper- 
ator can readily adjust his operations for this by using 
a longer time in the drag or wiping motion in starting 
the arc. This manipulation is to be preferred to a re- 

ted pecking motion. It was found that most men who 

ad welded for many years with the usual equipment 

were able to learn the manipulation in a comparatively 
short time. 


Preventing Freezing of Coal Chutes 


The Committee on Electric Heating and Welding also 
offers as information a report on the application of electric 
heat to prevent the freezing of coal in the chutes of way- 
side coaling stations. 

The problem of preventing coal from freezing in the 
spouts and aprons of outlying coaling stations in severe 
weather is one which has defied entirely successful solu- 
tion for a number of years. Various arrangements of 
stoves and steam heat coils have been used with indifferent 
results. Experiments with electrical heating were made 
years ago, but it was not until the development of sturdy, 
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Fig. 1—Heating units enclosed in a steel box under a coal chute 
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rough service heater units and resistance wire that’ the 
method became practical. One installation using strip 
heaters has been investigated and the following is re- 
ported : 

The extension spouts are of standard cross section, 2 
ft. high and 3 ft. wide and approximately 22 ft. long with 
the apron. (See Fig. 1.) To form the heater space, one 
flange of a 2-in. by 4-in. by 22-ft. channel is attached to 
each outer edge of the bottom of the spout, each channel 
having its concave side toward the center of the spout. 
The web of the channel so placed forms a 4-in. vertical 
extension of the side of the spout and becomes one side 
wall of the heater space. The bottom of the space is 
formed by attaching plates to the bottom flanges of the 
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Fig 2—Heating cable, installation in a chute enclosed in car lining 


channels. The inner and outer openings are sealed by 
boiler plate. At each heater location (three on each 
spout) æ narrow opening nearly the width of the spout 
is cut and furnished with a hinged steel door. These 
doors give easy access to the heater units. There is no 
insulation around the spouts. 

At each location two strip heaters are installed, parallel 
with each other and 8 in. apart, extending from side to 
side of the spout and with the flat side parallel with 
the bottom of the space. They are mounted upon saddle 
brackets, the bases of which are welded to the web sides 
of the bottom flanges of the channels. The heater strips 
are only 24 in. long between mounting holes. It is there- 
fore necessary to extend them to 55 in., the distance 

een opposite brackets. In making up this extension 
an insulator is cut in on each end. These insulators pre- 
vent the development of grounds in case of breakdowns 
in the units. On the original installation, the assembled 
units were attached to the brackets by bolts and nuts, 
but experience showed that excessive corrosion rendered 
the job of replacement very difficult. Now an ordinary 
rivet or pin is simply dropped into the connection. 

The heater units are rated at 500 watts at 230 volts. 
They are connected, two in multiple, into six pairs, divided 
among three phases of a three-phase four-wire delta 
circuit. 

Thermostatic control originally installed was retained 
until a few years ago. At that time it was found that 
energy was being used on coal of low moisture content 
which would not give trouble, even at low temperature. 
Since that time the heaters have been manually controlled 
with the addition of a pilot light. This change has 
Tesulted in important savings. 

Many outlying coal chutes are not attended contin- 
uously and in such situations it is necessary to rely on a 
thermostat and automatic control for protection, even 
though such control may prove somewhat uneconomical 
from the standpoint of power consumption. 
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Another installation investigated involved the use of 
lead-covered industrial heating cable looped lengthwise 
on the outside of the bottom of the chute (Fig. 2). The 
entire chute, including the space occupied by the heater 
cable, is insulated with l-in. by 6-in. car lining. Three 
120-ft. sections of heater cable are used on each chute 
and these are controlled by means of two thermostats. At 
outside temperatures of plus 25 deg. F., one thermostat 
energizes one section of the heating cable and when the 
temperature falls to plus 10 deg. F., the other two sections 
are energized by action of the second thermostat. Each 
cable represents 800 watts; therefore, in severe weather 
each chute requires 2.4 kw. 

Considerable care must be taken when installing either 
type of heating elements to insure that the amount of heat 
is held to the absolute minimum required to prevent 
freezing, as too much heat causes vapor to arise from 
coal of high moisture ccatent, which moisture in turn 
freezes above the protected part of the chute. 

Industrial heating cable forms a very convenient 
method of providing a reasonable amount of heat over a 
large surface, as any number of cables can be used, ~ 
depending entirely on the amount of heat required and 
the length and width of the surface to be heated. Consid- 
erable experimenting may be necessary to determine the 
correct amount of cable which will provide protection with 
the minimum expenditure of energy. 

This cable, No. 19 AWG nickel-chromium conductor, 
is insulated with felted asbestos and sheathed with lead. 
The outside finished diameter is 0.245 in. and the cable 
weighs 198 Ib. per M ft. Resistance is 0.5015 ohms per 
ft. The cable is used in 60-ft. lengths on 115 volts, and 
120-ft. lengths on 230 volts. A 60-ft. length represents 
400 watts. 

The report is signed by C. A. Williamson (chairman), 
electrical engineer, Texas & New Orleans; J. C. McElree 
(vice-chairman), electrical engineer, Missouri Pacific; 
G. K. Shands, electrical foreman, Virginian ; A. G. Strad- 
ling, superintendent telegraph and signals, Chicago, In- 
dianapolis & Louisville; E. T. Wiltsee, electrical inspec- 
tor, Illinois Central; R. P. Winton, welding engineer, 
Norfolk & Western. 


Motors 


Concerning new developments in motor and control 
equipment, the report of the Committee on Motors states 
that during the past year motor manufacturers have been 
improving the design of their motors. This has been 
brought about partially by the need for conserving critical 
materials and through the development of more durable 
materials. Some changes, such as the use of fabricated 
bases, instead of cast iron slide rails, have reduced the 
actual cost of time and material in their manufacture. 

When the National Electrical Manufacturers Associa- 
tion frames were originally adopted, the ratings selected 
gave a temperature rise of about 40 deg. C. Improve- 
ments in design, ventilation and insulating materials have 
reduced the actual rise to values ranging from 15 to 
30 deg. C. Therefore, the general tendency of manufac- 
turers is to build more power into a given size. While 
this is true for open-type motors, it has not been true 
for totally enclosed motors. In the past, most totally 
enclosed motors have operated near the maximum per- 
missible temperature rise of 55 deg. C. for class A 
insulating materials. From the standpoint of the user, 
it is desirable to have all motors of the same power 
rating in the same frame size. Some manufacturers are 
accomplishing this by using a Class B insulation, such 
as some improved varnishes which, it is said, can with- 
stand 145 deg. C. and in some cases as much as 200 deg. 
C. without injury. 


37 


There are advantages to be obtained by the use of Class 
B insulation other than the permitting of higher safe 
operating temperatures. Some of the improved insula- 
tions which permit the use of a frame of smaller size for 
the same power result in a great weight reduction per 
horsepower. For instance a 10-hp. motor totally en- 
closed in frame No. 324 weighs approximately 35 1b. per 
hp., while the same motor using fiber glass insulation can 
be built in a frame No. 254 and has a weight of approxi- 
mately 19 Ib. per hp. 

The tremendous amount of development work in the 
field of electronic control will undoubtedly have far- 
reaching effects on post-war industry. Many of the 
developments at present are not available to the general 
industry ; due to their importance to the war effort, their 
application has not been publicized. These electronic 
devices are able to rectify alternating current so that 
direct current motors can be successfully operated by 
an alternating current supply with a new wide range of 
stepless speed control that applies dynamic braking for 

_ timed stopping, and change of speed at will while oper- 
ating. Machine tools, especially grinders, benefit greatly 
through this method of driving, as the variable speed 
permits the highest possible cutting speed for the material 
to be ground, which results in higher cutting efficiencies 
and steps up production. 

Many modern direct-current generating plants with 
motor-driven stokers, draft fans, etc., operated from the 
current produced by their plant generator present an 
excellent opportunity for the application of electronic 
control as a means of operating vital motors about the 
boilers when it is necessary to shut down the large gen- 
erator either because of an emergency or when current 
is not required for purposes other than operation of the 
boiler apparatus. They permit the use of a standby 
alternating current line energized by a central station 
to be used during an emergency or when it is not eco- 
nomical to operate a large generator for power consumed 
by a limited electrical load. 

Since electronic tubes are able to control the electrons 
in rectifying current, the possibilities of their use in charg- 
ing batteries is great. Their dependability, low main- 
tenance cost and flexibility make their use very econom- 
ical and desirable. 


Power Factor Correction 


Where alternating current is employed, a condition 
known as “power factor” frequently enters into the situa- 
tion, and as the effects of poor power factor are wasteful 
and otherwise harmful, the subject of power factor cor- 
rection is important. 

Poor power factor is encountered in such circumstances 
as the use of induction motors, particularly those lightly 
loaded ; transformers; arc and induction electric fur- 
naces ; a.c. welding equipment; a.c. electromagnets ; long 
transmission circuits; rotary converters, underexcited, 
and inductive apparatus of every kind. 

Motors operated at above normal voltage rating also 
cause increasingly poor power factor. 

Following are cases where the correction of power 
factor may prove important: 

(a) Where electricity is purchased under a contract 
providing a penalty for low power factor, a credit for 
good power factor, or both. In such situations many 
worthwhile savings can be made by installing power factor 
corrective apparatus. A study of the different contract 
rates for current in effect or available will {f requently show 
that large economies can be made by improving power 
factor conditions. 

(b) Overloads on existing generators, transformers, 
and feeders may often be reduced or wiped out by giving 
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close‘attention to the power factor of the load involved. 
(c) The bringing of low power factor loads closer tu 
unity will also, in many cases, make it unnecessary to 
install additional feeder cooper or larger transformers. 
(d) As an inductive load and its accompanying low 
power factor increase the amount of current required to 
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Fig. 3—Graphs showing how power factor affects costs with two differ- 
ent motor arrangements 


deliver a given amount of power, such a load tends to 
cause excessive line drop, low voltage, and low torque 
in motors, besides interfering with good generator and 
transformer regulation. 

One fact to consider is that too much capacitance in an 
electric circuit sometimes produces harmful high voltage. 
Where the inductance varies considerably, automatic 
switching of capacitors is now economically available to 
cut out capacitance when not needed for power factor 
correction. This can also be done manually where reg- 
ular operators are in attendance. 

There are several ways to overcome low power factor. 
Synchronous motors are well adapted to this purpose. 
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Fig. 4—Capacitance required to correct low power factor 
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By designing them with overexcitation, power factor cor- 
rection can be provided for other loads than that connected 
to the synchronous motor. These motors also have the 
advantage of providing constant speed for the driven 
machine, and they are economically available with low 
speed ratings, particularly in sizes above 75 hp. 

Static condensers, or capacitors, afford an easy and 
economical means of bringing low power factor nearer 
unity. Such pieces of apparatus require little or no main- 
tenance and have very small operating losses. Synchro- 
nous induction motors and rotary condensers are used 
in this connection, and a systematic plan for the elimina- 
tion of lightly loaded motors and transformers will help 
appreciably in a campaign of that kind. 

Fig. 3 illustrates differences in the cost of the two most 
commonly used unity power factor motor arrangements. 

Fig. 4 provides an easy graphic method of determining 
the amount of reactance required to correct to unity or to 
an intermediate lagging power factor, any given load of 
any given power factor. 

The existing kilowatt load and its corresponding kilo- 
watt-ampere value is determined by test, using for in- 
stance, a recording watt-hour meter with a recording 
ammeter and voltmeter. The kilowatt load (average, 
or maximum for a given time interval) is taken directly 
from the wattmeter record; and the product of the simul- 
taneous amperes and volts, corrected for the phases in- 
volved, gives the corresponding kilovolt-ampere load. 
onan divided by kilovolt-amperes give the power 
actor. 

First find the vertical line corresponding to the kilowatt 
load, and note where it intercepts the power factor curve. 
The vertical distance between that point and the horizontal 
axis is the kilovolt-amperes of reactance necessary to cor- 
rect to unity power factor. Similar distances along that 
vertical line give the amounts of reactance required to 
correct for any intervening power factor. In practice the 
reactance value obtained would have to be corrected for 
the efficiency of the apparatus used which would vary 
from around 83 per cent to 88 per cent for synchronous 
motors to from 97 per cent to 99.5 per cent for capacitors. 


Motors for Machine Tool Drives 


There are still many railroad shop tools that are driven 
by line shafting. Most of these could profitably be 
equipped with individual motors or special motor drives 
and thus effect appreciable savings in power in most 
cases and also insure greater flexibility, increased effi- 
ciency of operation, and improved working conditions. 

The trend toward individual drives for machine tools 
has resulted in a demand for a type of motor unit espe- 
cially adapted to programs of modernizing the older 
types of machine tools at present driven in groups through 
line-shafting. Among the advantages to be gained by 
Providing individual motor drives are the following: 

Elimination of expensive and complex line-shafting with attend- 
ant bearing lubrication and belting problems. Elimination of pos- 
sible injuries resulting from contacts with shafts and belting. 

Savings in floor space made possible by arrangement of the 
machines independent of the requirements of line-shaft drives. 

ncrease in the number of available speeds. 

Reduction in the number and length of shutdowns due to failure 
of the power for group driven machines. 

Improved lighting made possible by the removal of overhead 

shafting and belting. 
Motors suitable for individual machine drives are made 

y several motor manufacturers as well as others who 

Produce speed reducers and variable drives. 

ere is also available a hinged motor base that permits 
the use of a short belt drive without an idler which auto- 
matically tightens the belt as the load increases and 
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slackens it as the load falls off. These motor bases are 
made in several types for horizontal belts with the base 
on the floor or platform with the base on the ceiling, or 
with the base on a side wall. They are also made for 
use with vertical belts driven either up or down. 

Motor drive units consist generally of an adjustable 
mounting bracket, a shelf for the motor, and a driving 
pulley having a short belt drive to the pulley on the 
machine. 

The mounting bracket is usually attached to the machine 
by four cap screws and the motor shelf or base is adjust- 
able for proper alinement and suitable belt tension. 

Some units have the motor separate from the gear case 
and connect with it by means of V-belts or couplings, 
others have the gears mounted on the machine frame or 
the motor mounted on the frame of the gear case. 

Where a large number of speeds are required, multi- 
speed motors are used in connection with a gear shift 
arrangement on the speed reducers. Some units offer 
infinite speed selection within the maximum and minimum 
limits of the particular unit applied. 

It is possible to make up similar units by using stand- 
ard geared motors and structural steel mountings, but 
it is not economical or advisable to do this, as purchased 
units are made up of castings which are more rigid and 
cheaper than the specially fabricated units. The standard 
units are made in sizes up to 25 hp. and are available for . 
lathes, shapers, drills, gear hobbers, milling machines, 
punch presses, boring mills, planers, grinders, tumbling 
barrels or rattlers, band saws and power shears. 


Motor Protection 


Fuses are most commonly used as protection for motors. 
Time lag fuses are used to a greater extent now than in 
the past in applications where starting currents are mo- 
mentarily high. They will protect two and three-phase 
motors against single-phasing because their long time 
lag permits them to be of about the same rating as the 
motors they protect. The increase in current due to 
single-phasing will open the circuit promptly. The time 
lag fuses will provide protection against short circuits 
the same as fuses and act as quickly.. At 200-per-cent 
load they open in 134 min.; at 500-per-cent load they 
open in 10 sec. 

There are various types of relays having coils in series 
with the line so as to measure and operate on current 
flowing to the motor. These relays are usually provided 
with a dash pot to give an inverse time delay, so that 
motors will not necessarily be disconnected from the line 
on very small overloads or on heavy loads of short 
duration. 

It has been found that relays operating on the thermal 
principle have much better characteristics than dash-pot 
relays, as they more nearly approach the heating condi- 
tion obtained in the motor itself under normal condi- 
tions. These relays usually consist of a heater installed 
in series with the motor and transmit heat to a bimetal 
element which bends with changes of temperature to 
make or break the contact, as required. Another type of 
thermal relay employs a low-melting alloy in place of the 
bimetal element. 

Thermal relays allow the motors to be used on over- 
loads safely, since the heating characteristics of the relay 
are similar to those of the motor. Therefore, it is good 
practice to locate thermal relays where they will be sub- 
jected to the same surrounding temperatures as the motor. 
Thermal relays installed to protect three-phase motors 
should be set at not over 15-per-cent overload if the motor 
is to be adequately protected against operation under 
single-phase conditions. 
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A recent trend in motor protection is the placing of 
the protective device inside the motor, rather than in the 
starter. This idea has considerable merit as it is the 
temperature of the motor which determines whether the 
motor should or should not be taken off the line. There 
are now motors on the market equipped with a tempera- 
ture-sensitive device built into the windings and arranged 
to open the circuit to the motor controlling device when- 
ever the motor attains a critical temperature. Such a 
device can be used on any motor when the control circuit 
is not in excess of 250 volts. 

The report is signed by A. P. Dunn (chairman), elec- 
trical foreman, Michigan Central; J. A. Cooper, elec- 
trical engineer, Wabash; C. P. Trueax, assistant elec- 
trical engineer, Illinois Central System; A. B. Miller, elec- 
trical inspector, Chicago & North Western ; G. O. Moores, 
electrical foreman, Baltimore & Ohio. 


Illumination 


A specific instance showing the value of good shop 
lighting has been brought to the attention of the com- 
mittee. In an electric locomotive repair shop, the light 
level was raised from a rather spotty 3 to 5 footcandles 
to a well-distributed 20 footcandles. Comparison of the 
six months preceding the initiation of the new lighting 
with the six months immediately following developed the 
data shown below. 

Output of locomotives per day, per cent increase . . 10 
Locomotives returned to shop by inspectors because of poor 
workmanship, per cent decrease . : i ` 
Reportable accidents, per cent decrease... . . 3 . 43 
Non-reportable accidents, per cent decrease . ‘ 41 

There was no increase or decrease of force during this 
time. There were no reportable accidents for the last 
two months of the well-lighted period, and the morale of 
the workmen has been noticeably improved. 


Developments in Electric Lighting 
Attention is directed to two new fluorescent lamp types, 
the “Slimline” and the “Circline.” Neither of these lines 
is as yet complete in all details but the development is 
believed to be of general interest. 


“Slimline” Lamps 
Rated LPW Min. start- 


Lump 
length, Rated (not includ- ing volts 

in. Bulb Watts Volts Amp. lumens ing ballast) recommended 

4. T-6 15 170 0.1 900 60 450 
25 . 145 0.2 1,400 56 

04 T-6 23 270 0.1 1,400 61 600 
38 230 0.2 2,150 57 “i 

Ta T-8 22 . 245 0.1 1,400 64 600 
38 215 0.2 2,350 62 

Ge T-8 30 335 0.1 1,950 65 700 
52 290 0.2 3,300 63 


The lamp lengths shown represent the length over one 
lamp and two lamp holders. 

The color of all lamps is white. 

Life ranges from 2,500 hours at three hours burning 
per start to 6,000 hours at 12 hours per start. These val- 
ues apply to operation at the 0.2-amp. rate. Life values 
at 0.1 amp. have not yet been fully established. 

These lamps start as cold-cathode but operate as hot- 
cathode, which accounts for their high light output per 
unit length of tube as compared with ordinary cold- 
cathode lamps. 

It will be observed that these lamps may be operated 
at two values of power input and light output, the lower, 
in each case, being on the order of 60 per cent of the 
higher. 

Salient features of these lamps are: 


1—Instant starting. 
2--No necessity for starter switches. 
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3—High light output per watt of power consumed in the lamp 


proper. : 
4—Low light output per unit length of tube as compared with 


hot-cathode lamps. i 

5—Wiide distribution of available light because of the length of 
tube required to generate it. 

6—Small diameter. 

7—High surface brightness at full brilliance. 

8—Ability to decrease light level and power consumption to 
approximately 60 per cent of normal. 

Heavy and cumbersome ballast equipment. 

10—Breakage hazard in handling the longer tubes. 

11—Relatively large fixtures required, if used, to provide quan- 
tities of light comparable with those generated by hot-cathode 
amps. 


It is probable that these lamps will be employed chiefly 
in special applications where their characteristics adapt 
them to the conditions to be met. In planning such an 
installation, it will be advisable to weigh carefully the 
characteristics listed above in conjunction with the re- 
quirements to be filled. 

The “Circline” lamps are fluorescent, hot-cathode 
lamps made up in the form of a circle. It is proposed to 
make them in three sizes with outside diameters of 8%, 
12 and 16 in. in T-10 (114-in.) bulbs, which will permit 
mounting them concentrically in sets of three. At this 
time, technical data have been developed on the 12-in. 
diameter size only. Ballasts, starters, connectors and 
sockets are in process of development. It is anticipated 
that these sizes of “Circline” lamps will correspond ap- 
proximately in characteristics to the 24, 36, and 48-in. 
straight line lamps. 

The field of this type of lamp will no doubt be in spe- 
cial or decorative applications. 


Plastics for Lighting Fixtures 


The development of suitable plastics for application to 
lighting installations as light-transmitting media has been 
retarded by war conditions and your committee is not 
aware of any such material which is, in all respects, suited 
to this purpose, all of those available being subject to one 
or more of the following undesirable features: 


1—Dimensional changes under varying atmospheric conditions. 

2—Low light transmission. 

3—Unsatisfactory behavior under exposure to heat. 

4—Change of color with age. 

5—Change of pliability with age, resulting in brittleness and a 
tendency to crack. 

‘Warpage under service conditions. 

7—lInstability of formed shapes. 

8—Development and retention of surface static which attracts 
and holds dirt. ; 


The use of plastics in lighting installations should there- 
fore be approached with caution. 


Standard Lamps for Series Burning 


The application of standard-voltage, multiple-service 
lamps to series lighting has been proposed with a view to 
saving copper. Consideration of this proposal develops 
the following viewpoints : 


_ 1—For service employing the 200-volt class of circuit, the sav- 
ing of copper by this method over the 3-wire system would not 
be sufficient to compensate for its disadvantages. 

2—For service employing higher voltages, such as 440 or more, 
the eacht of hazard to maintainers and others is highly unde- 
sirable. 
_ 3—Maintenance costs would be increased due to time consumed 
in determining which lamp of a series had failed. 

More frequent maintenance would be necessary because fail- 

ure of one lamp would result in outage of the whole series. 
_ 5—Short lamp life would ensue by reason of placing new lamps 
in series with old ones. Group replacement would be of no as- 
sistance in this respect. 
_ 6—There are now available other means of providing adequate 
light with a minimum consumption of copper, such as the use of 
fluorescent, mercury vapor and sodium lamps. 
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The committee is of the opinion that this proposal is 
fundamentally unsound and the use of such a system is 
not recommended. 


Engine-Terminal-Lighting Facilities 


The lighting of terminal facilities for steam and Diesel 
locomotives is under active consideration. The usual 
method of lighting is by means of pendant reflectors for 
overhead lighting and angle reflectors mounted from 8 to 
14 ft. above the floor for illumination on the sides and 
running gear of the locomotives. Usually, lamps of in- 
adequate capacity are used and open type reflectors make 
maintenance difficult. 

Several railroads are now experimenting with fluores- 
cent lamps for this purpose. The fixtures, while of the 
open type, are arranged so as to make maintenance rela- 
tively easy and effective. A further report on this sub- 
ject will be made when more information is available. 

The report is signed by E. R. Ale (chairman), fore- 
man, electrical department, Pennsylvania; L. S. Billau 
(vice-chairman), assistant electrical engineer, Baltimore 
& Ohio; J. E. Gardner, electrical engineer, Chicago, Bur- 
lington & Quincy; H. A. Hudson, signal and electrical 
superintendent, Southern; S. D. Kutner, assistant engi- 
neer, New York Central; R. A. Mylius, assistant elec- 
trical engineer, Virginian; G. L. Sealey, assistant elec- 
trical engineer, Reading; C. A. Williamson, electrical en- 
gineer, Texas & New Orleans. 


Communications Test 
Employs Film Recorder 


The Reading has started tests at its Wayne Junction, Pa., 
yard of a new integrated very high-frequency railroad 
radio communication system, embodying several novel 
features. 

Two-way conversations were conducted between the 
main station in the Wayne Junction yardmaster’s office 
and three Diesel-electric locomotives moving about the 
yard. Messages were exchanged between locomotives, 
and to and from remote control points in the Wayne 
Junction trainmaster’s office and in the Nicetown Junction 
yardmaster’s office, crews reporting on yard work being 
performed. 

Loud speakers of a type built during the war for 
action stations on battleships are part of the receiving 
equipment at both fixed and mobile stations. 

The Wayne Junction yard was chosen for the tests 
because of the difficulties that it presents for radio. The 
yard area, with its maze of catenary structures, steel 
buildings and tracks converging at various elevations, 
introduces many obstacles. 

The fixed station is a 25-watt transmitter in the Wayne 
Junction yardmaster’s office. This is connected by wire 
with the Wayne Junction trainmaster’s office across some 
trackage and with the yardmaster’s office at Nicetown 
Junction, the next station to the north. From any of 
the three offices it is possible to talk back and forth with 
crews of the Diesel-electric locomotives that have been 
equipped with 15-watt battery-powered transmitters. 
Three locomotives have transmitting equipment and it is 
being installed in two others. 


Messages Recorded on Film 


A novel feature of the system is the use of an auto- 
matic film type recorder for recording two-way conversa- 
tions. The recorder utilizes a voice-actuated relay for 
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starting the mechanism and embosses an acetate film 
that can be filed and replayed as required. This serves 
as a check on the use and contributes to efficiency of 
the system. 

The recording procedure is similar to that of the usual 
disc recorder, except that sound grooves are embossed 
in parallel lines on a 50-ft. film rather than a disc. The 
film itself is of non-combustible cellulose acetate and, 
having no emulsion, does not deteriorate with age nor 
require any processing. Thus, the film can be played 
back immediately after it is recorded. 

The film records a total of 115 parallel sound tracks 
the full length of the fifty-foot strip which is spliced to 
form one continuous loop, providing long recording time. 
The voice-actuated relay feature which automatically 
starts and stops the machine further extends the record- 
ing time to many hours and even days of intermittent 
recording on the one film. 

Through a switching mechanism, the recording and 
playback needles on the machine automatically move 
across the film upon completion of each sound track. As 
the track is completed, the tracking indicator moves ahead 
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The 25-watt transmitter and receiver in the Wayne Junction yard- 

master's office—The recorder unit is in the recessed panel—With the 

unit are (right) Russell Maguire, president, and (left) Nelson Wells, 
Engineer, Maguire Industries, Inc. 


one number, indexing the track. This index makes it 
possible to locate any of the 115 sound tracks on the film, 
should it be desired to play back any particular portion. 
Known as the Recordgraph, the recorder unit is manu- 
factured by Frederick Hart & Co., Inc., New York. 

L. A. Moll, Reading electronics and communications 
engineer, who has been investigating the application of 
radio to railroads for several years and Maguire en- 
gineers who devised the equipment and supervised its 
installation will direct the tests which are scheduled to 
continue for three months. 
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Spray Booth 
And Canopy Lighting 
By W. H. Kahler* 


Spray-booth or spray canopy lighting involves three fun- 
damental problems: 

1—To make a fire-safe installation. 

2—To provide adequate lighting. 

3—To make servicing easy and to minimize the clean- 
ing problem. 

In recent years lighting engineers have worked ex- 


tensively with the spray paint equipment manufacturers in 
an effort to solve all of these problems with practical 


Railway car spraying canopy using incandescent concentrators—These 
dust-tight and vapor-tight luminaires direct high intensive illumination 
on the cars to be sprayed 


equipment and at minimum cost. The experience thus 
obtained is summarized in this article. 

The lighting system will not be a fire hazard if the 
following precautions are observed : 


1—Approved vapor-tight luminaires are used. 

2—Lighting equipment is mounted flush in the ceiling or 
walls; or light is directed into the booth from the front. 

3—The area is well ventilated by approved means. 

4—The installation is inspected by a local inspection 
authority. Most inspection departments will approve 
aig equipment if installed in the manner outlined 
above. 


* Lighting engineer, Westinghouse Electric Corp., Cleveland, Ohio. The 
author is indebted to the DeVilbiss Company, Toledo, Ohio, for the photo- 
graph and much of the detailed information used in preparing this article. 
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If white is applied over a dark surface, 10-20 foot- 
candles of illumination is satisfactory. If a dark finish is 
applied over a dark surface, at least 50 footcandles of 
illumination is required to give sufficient contrast between 
the finished and unfinished areas. However. most instal- 
lations must be satisfactory for both high and low contrast 
painting, so the higher level is recommended. 

All harsh shadows should be eliminated by properly 
locating and directing the luminaires. Fluorescent units 
are preferred for this purpose. 


Fluorescent Lighting Has Definite Advantages 


Fluorescent lighting has become the predominating type 
demanded for spray painting because high footcandles can 
be obtained at minimum wattage, minimum radiant heat 
improves worker’s comfort, long source minimizes shad- 
ows, and low brightness cuts down direct and reflected 

lare. 
i Vapor tight luminaires should be specified with a heat 
tempered 14-in. thick glass cover. Either two or three 
40-watt lamp units can be used, but the latter is recom- 
mended for most cases, to obtain maximum illumination 
with a minimum number of units. 

Fluorescent luminaires can be installed in several 
different ways depending upon conditions. The illumina- 
tion in service depends upon the frequency of cleaning. 
Paint residue can be easily removed with a cloth if glass 
panels are coated with a light petroleum jelly. Daily 
cleaning is recommended. 


Load test being conducted on a Diesel locomotive in Winslow, Ariz., 

shops of Atchison, Topeka & Santa Fe by J. W. Luke, electrical fore- 

man—This hookup, which dissipates generator current through dynamic 

braking grids in the roof of the Diesel unit, reproduces full-load. condi- 

tions as encountered on the road—lIt is used to determine various 

troubles such as low oil pressure, water leaks, proper loading of main 
generator and balancing of braking grids 
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——— NEW 


Machining 
Axle Keyways 


The Master lathe converter shown ap- 
plied to the tool rest of a large engine 
lathe at the Decatur, Ill., locomotive shops 
of the Wabash, is giving eceptionally good 
service in milling axle keyways and also 
any other short longitudinal milling opera- 
tions which can be performed on machine 
parts without removing them from the 
lathe. As a matter of fact, the flexibility 
of the converter is such that, when turned 
to an angle of 90 deg. with that shown in 
the illustration, it can be used for milling 
the keyway in a mounted crank pin by 
placing the driving wheels close to the op- 
erator’s position with the crank pin over- 
hanging the lathe carriage at the proper 
level and the wheels blocked so that light 
cuts with the end mill can be used to mill 
the keyway. When machining keyways in 
main axles, a 134-in., four-tooth spiral end 
mill is used to cut a keyway %1¢-in. deep 
by 734-in. long in about 1% hr. From 15 
to 20 keyways can be cut in the average 
axle steel before it is necessary to regrind 
the end mill. 

Referring to the illustration, the con- 
struction and operation of this Master 
lathe converter will be apparent. It con- 
sists essentially of a 434-in. diameter post, 
15 in. high, arranged to be bolted to the 
tool rest and equipped with two semi-cir- 
cular bearing caps which can be clamped 
around the post and, when free, raised or 
lowered by means of an internal screw and 
the micrometer handle at the top of the 
post. One half of the bearing cap is ex- 
panded into a motor support bearing and 
the other half is designed to include a 
worm-gear drive to an end mill or other 
type of mill which does the cutting. This 
end mill is held in a taper socket and is 
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The Master lathe converter from the other side showing details of construction and 
complete keyway 


threaded on the inner end as there is no 
room for a taper key in this application. 

The 220-volt electric driving motor is 
rated at 34 hp. and operates at 1,750 r. p. m., 
under push-button control from a con- 
venient starting box. Drive from the mo- 
tor to the worm-gear unit is secured 
through a single V-belt and two four-step 
cone pulleys, the largest step size being 
6 in. in diameter and the smallest 2 in. An 
Alemite fitting facilitates easy lubrication 
of the worm-gear unit and an oil cup, 
mounted on an extension bracket over the 
axle supplies lubricant when needed for 
the milling operation. 
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Master lathe converter milling keyway in locomotive driving axle at the Decatur shops 
of the Wabash 
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In setting up to mill an axle keyway, 
the converter is lined up, or adjusted ac- 
curately at 90 deg. with the lathe centers 
and the cutter height adjusted to the right 
level by the top hand screw. The chuck 
end of the axle is held in a steady rest and 
the chuck jaws released so that the lathe 
can be started and turn the drive shaft 
which revolves a gear against a rack on 
the underside of the lathe toble and gives 
the carriage and cutting tool longitudinal 
feed. The depth of cut is, of course, adjust- 
ed by means of the cross-feed screw in the 
compound tool rest. 


Shut-Down for 
Diesel Engines 


Viking Instruments, Inc., Stamford, Conn., 
is now producing the Viking Type R-18 
safety control system for the shut-down of 
Diesel engines when temperature of the cir- 
culating-water system becomes too high, or 
when there is insufficient lubricating oil 
pressure. It operates by means of a pres- 
sure-responsive unit, connected in the lubri- 
cating oil system of the engine, and a ther- 
mostatic by-pass valve installed in the 
circulating water system. 

The pressure-responsive unit houses a bel- 
lows which expands upon a drop in pres- 
sure. This in turn releases a trigger so 
that a rod and spring operate the fuel pump 
or governor lever to shut down the engine. 
This drop in pressure and consequent shut- 
down of the engine may be caused by fail- 
ure of the oil supply, or opening of the 
thermostatic by-pass valve due to increase 
in circulating-water temperature. 

This self-operating system has the in- 
herent advantage of not requiring any elec- 
trical power or additional accessories. Con- 
sequently, trouble often encountered by 
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blowing of fuses, burning out of lamps, and 
electrical power failures, etc., are elimi- 
nated. Design and construction is simpli- 
fied and installation is easily made. 


Commutator Slotters 


Commutator slotters which will support 
armatures on centers up to 66 in. long, with 
commutator diameters ranging from 3 to 
18 in., are being made by Electric Service 
Manufacturing Company, Philadelphia, Pa. 


Type SS slotter for large armatures—A similar 
machine designated as type SSX is available for 
armatures up to 54 in. in length 


A vee roller bearing may be substituted for 
the center support extending the distance 
between roller heads to 72 in. The motor- 
driven saw shaft is supported in a long 
bearing, which in turn is bolted to the slid- 
ing crosshead. Two steel rods, which pro- 
ject over the commutator, support the cross- 
head. A hand lever is used to operate the 
crosshead. The supports at both ends of 
the armature are adjustable vertically, per- 
mitting accurate adjustment of the depth 
of the cut. š 


Flexible Tubing 


A material, created during the war for air- 
craft heating and ventilating, is now avail- 
able for other manufacturers as a ducting 
for hot or cold air. Known by the trade 
name Airtron, it is made of glass cloth and 


Light tubing recommended for use in air- 
conditioning and ventilating applications 


rubber and provides very high insulation 
qualities as well as great flexibility. The 
flexibility makes its use desirable where vi- 
bration is present, for it will operate indefi- 
nitely under conditions where metal ducting 
develops fatigue cracks. Tests have indi- 
cated a use for this product in the heating, 
ventilating and air-conditioning of future 
planes, trains, automobiles, buses and homes. 
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It withstands temperatures from minus 
60 deg. F. to plus 300 deg. F. without a 
change in properties and will stand well 
over 50 Ib. per sq. in. internal pressure at 
all temperatures. It is unaffected by air, 
light, water, gasoline, oil and all but con- 
centrated mineral acids. It is manufactured 
in tubes from 1 in. to 6 in. in diameter and 
in any length desired, as well as in special- 
ized shapes when they are required for un- 
usual installations. The ducting can be 
adapted to any equipment as a replacement 
or as an original installation. It is made by 
the Arrowhead Rubber Company, 2244 E. 
37th Street, Los Angeles 11, Calif. 


M. & J. 
Filter Element 


The sock-type filter element, originated and 
now being marketed by the M. & J. Diesel 
Locomotive Filter Company, Chicago, is 
designed as a replacement unit which may 
be quickly and easily applied in the lubri- 
cating oil filters of Diesel locomotives to 
give superior service in removing foreign 
matter from the oil, and prevent lint and 
small pieces of waste from getting into the 
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long and reinforced with ribs to prevent 
collapsing under oil pressures up to 150 
lb. per sq. in. This center tube is perfo- 
rated with 1⁄6 in. holes spaced % in. diag- 
onally around the entire periphery of the 
tube to insure equal lubricating oil distribu- 
tion throughout the length of the element. 
A 2%-in. white knitted cotton tubing or 
sock, cut 70 to 78 in. in length, is secured 
to the center tube so as to prevent slipping 
and has sufficient elasticity to cover 7 Ib. of 
filter material without bursting. This cot- 
ton sock is shown in the second view from 
the left and rolled back to show a section 
of the metal tubing and of the uniformly 
packed filtering material in the center view. 
The complete element is shown next and 
the lubricating-oil filter in which it is ap- 
plied, at the right. 

The filtering material consists of fine 
white single-strand spooler threads delinted 
during the course of machining, thoroughly 
combed and free of lumpy tangled threads, 
sizing, shredded rags, synthetic fibre, or 
other substance foreign to high-grade white 
cotton thread. Seven pounds of this filter- 
ing material with seven per cent maximum 
moisture content and two per cent maxi- 
mum oil and dirt are uniformly packed by 


Details of construction of the M. & J. filter element used in Diesel engine lubricating 
oil filter (Right) 


oil lines, engine cylinders, bearings, oil 
sump, etc. 

The principal advantages claimed for the 
new filter element include more reliable en- 
gine operation with reduced hot bearings, 
increased mileage between oil changes, less 
time required to clean and repack oil filters, 
reduced damage to oil filters and screens 
since the new filter element slips easily in 
place and hand-packed waste is not forced 
into the filter with excessive pressure and 
often very irregular results. In addition, 
damage to oil-sump screens is avoided and 
these screens will require cleaning much 
less frequently. 

Referring to the illustration, the construc- 
tion of the filter element will be apparent. 
A 2-in. sheet-metal center tube is 28 in. 


machine in the filter element which has an 
outside diameter of six inches. This uni- 
form packing contributes to more satisfac- 
tory filter operation inasmuch as former 
hand packing methods not only damage the 
filter but tend to cause too tight packing 
and stoppage of oil flow in one part of the 
filter when possibly another part is too 
lightly packed and hence doés not produce 
the desired filtering effect. The M. & J. 
filter element is slightly longer than the 
filter so that when the cover is applied the 
element is sealed top and bottom, causing 
oil to pass through it. The frequency of 
packing depends upon the number of filters 
in any particular locomotive, but in any 
event is much less than formerly required. 
Each filter element is used only once an 
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at the end of its period ot service the oil is 
squeezed out and the waste reclaimed for 
further use in wiping or journal box pack- 
ing. 


Soldering Iron With 
Thermostatic Control 


A soldering iron with a self-contained ther- 
mostatic control is now being offered by 
the Sound Equipment Corporation, Glen- 
dale, Calif. The iron has a long life expec- 


The iron is supplied with six tips one of which 
is a small tinning pot 


tancy because it eliminates excessively high 
temperature; tips, the maker states, last 
longer because they are not overheated and 
consequently need less retinning. 

The iron is called Kwikheat because it 
heats up, ready-to-use, only 90 seconds after 
plugging in. This is made possible by a 
225-watt heating element, held in check by 
the thermostat. 

It has a hard-chrome-plated steel octago- 
nal shell, a plastic handle, and weighs 14 
ounces. Six interchangeable tips are avail- 
able, one tip being an aluminum-alloy melt- 
ing pot for tinning. 

Although the iron has been proved in use 
for several years by large industrial users, 
it is now available generally for the first 
time on a nationwide basis through supply 
houses. 


Diesel-Engine 
Valve-Spring Depressor 


A valve-spring depressor designed for one- 
man operation in dismintling and assembling 
Diesel engine valves is now manufactured 
by the Paxton Diesel Engineering Com- 
pany of Omaha, Neb. The tool will com- 
press a valve spring to any point and hold 
it there while leaving a mechanic’s hands 
free to remove the keepers and pin and 
then proceed with the job. It does not nick 


Valve spring depressor being used on an Alco 
Diesel engine head 


the stud and is so designed that the spring 
can be released safely and simply. Safe-N- 
Ezy valve spring depressors are available 
in sizes and models to fit all modern Diesel 
engines. The tool is ruggedly constructed, 
of light weight, and is easy to store. 

The compression movement and holding 
functions are effected by tilting sleeves or 
washers through which the stud passes. A 
small lever projecting from the side of the 
body of the tool permits the holding washer 
to be released. 


Pratt Window Curtain 


The Pratt passenger-car window-curtain 
unit, now being marketed by the Power 
Parts Company, Chicago, is a new curtain 
design which has been extensively tested 
under actual service conditions and is fur- 
nished complete with plastic or metal win- 
dow sill and rubber moulding strips in a 
self-contained frame. 

Utility, appearance and ease of installa- 
tion are major objectives sought in the de- 
sign of this unit. A variety of shapes and 
annodized colors are available for the ex- 
posed aluminum extruded parts, permitting 
flexibility in design to harmonize with the 
styling of any particular car interior. Col- 
ors, patterns and styles of curtain material 
as selected by individual roads will be used. 

Important advantages claimed for the 
new curtain unit are as follows: The cur- 
tain remains in any desired position; it can 
be operated from any point; the bottom 
bar always remains parallel; the side edges 
of the curtain cannot run out of channels; 
the unit is anti-rattle and entirely light- 


Front view of Pratt window-curtain unit 


proof. In addition, the curtain is designed 
to be taut at all times due to a compensat- 
ing spring connecting the curtain roller and 
spool shaft which equalizes the tension be- 
tween the curtain material and the operat- 
ing tapes as the diameters of the curtain 
material and the tape spools change. 

The anti-rattle feature of the new Pratt 
window curtain is secured by means of 
spring-loaded shoes contained in the sliders 
attached to both ends of the bottom bar. 
The bottom bar must stay parallel because 
both operating tapes, one at each end, are 
working in unison and are fastened to the 


Top roller and operating tapes seen 
from the rear 


bottom bar and pulleys at the top. The cur- 
tain extends approximately 34 in. into the 
channels at each side, and the addition of 
bumper pads underneath the bottom bars 
eliminates passage of all light. The curtain 
operstes from any point and will remain in 
any desired position because of an equaliz- 
ing movement which has a counterbalancing 
action embodied in the design. 


Hydraulic Cylinders 


Maximum power without leakage, and last- 
ing accuracy of bore dimensions resulting 
from centrifugally cast barrels and other 
features are obtained from the improved 
Rotocast hydraulic cylinders made by the 
Logansport Machine Company, Incorpor- 
ated, Logansport, Ind. 

Making efficient use of smooth-operat- 
ing hydraulic power, the cylinders are 
adapted for a wide range of operations 
involving pushing, clamping, lifting, 
forcing, holding, pulling, pressing and 
other power movements in any direction. 
Standard hydraulic cylinders are offered 
in seven mounting types, three piston-rod 
models and nine standard bores. They 
are available with cushioning at one end 
or both ends as desired. Although designed 
primarily for oil service, they may be used 
for water service if the water is treated. 
If untreated water must be used, cylinders 
of special material can be supplied. The 
cylinders are built for operating pressures 
to 1,500 lb. per sq. in. 

Cover attachment holes are standard 
on all models. This makes the covers of 


Foot-mounting type of Rotocast hydraulic 
cylinder 
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the switch knob. The Alnor pyrometer 


— . - 
CENTRIFUGALLY CAST IRON p soe . 

: LARGE PORTS FOR CYLINDER TUBE Retains AUTOMOTIVE TYPE with rigid handle and attachment plug is 
UNRESTRICTED Olt \ SMOOTH, ACCURATE BORE PISTON RINGS plugged into the switch receptacle, thus 

x A aosustant cusmon leaving both hands free to record the 
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temperatures. 

This pyrometer equipment is designed for 
locomotive use. It comprises a simple in- 
stallation and a convenient means of read- 
ing exhaust temperatures at terminals and 
shops. The indicating instrument is gen- 
erally not used by enginemen when on 
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Greasing Unit 


Portable greasing equipment which can be 
supplied with a grease gun for every pur- 
pose and is available either with battery- 
powered or a gasoline-driven motor is man- 
ufactured by Pressurelube, Inc., 609 West 
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‘CLOSE GRAINED CAST 
PISTON OF AMPLE LENGTH 
TO PROVIDE NECESSARY 
BEARING AND STRENGTH 
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LOCKED TO PREVENT 
LOOSENING OF PISTON 


Cross-sectional view of hydraulic cylinder 


the various types completely interchange- 
able, and permits a wide range of com- 
bination mountings such as flange mount- 
ing at the rod end with foot mounting at 
the blind end, etc. Standard mounting 
types include rabbeted, foot, center-line, 
clevis, trunnion, flange at the blind end, 
and flange at the rod end. 


Alnor 
Exhaust Pyrometers 


Exhaust temperature readings are a val- 
uable guide to efficient operation, adjust- 
ment, and maintenance of Diesel locomotive 
engines, and new Alnor portable pyrometer 
equipment, recently placed on the market 
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Alnor pyrometer with rigid handle and 
attachment plug 


by Illinois Testing Laboratories, Inc., Chi- 
cago, makes the recording of locomotive 
Diesel temperatures a routine operation. Ex- 
haust temperature readings at the time of 
terminal servicing give a check of engine 
performance and quickly indicate the need 
for adjustment or maintenance attention. 
Exhaust temperature records will reveal 
uneven cylinder loading, faulty combustion, 
improper cooling and other evidences and 
causes of operating troubles. 
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At engine-overhaul periods, the exhaust 
temperatures give an easily used guide to 
maintenance and adjustment and a reliable 
indication of correct and efficient operation. 
It is said that traveling maintenance men 
find the exhaust pyrometer gives an excel- 
lent check on engine operation, for engine 
temperatures show the need for adjustment 
or maintenance attention in advance of 
operating troubles. 

The Alnor Type-T multi-point switch can 
be conveniently mounted anywhere near the + 
engine and is permanently wired to the 
thermocouples in the engine exhaust ports. 
The switch case has a receptable for at- 
tachment of a portable Alnor exhaust 
Pyrometer. 

In the case of the Alnor exhaust pyro- 
meter with flexible cable and attachment 
plug, the pyrometer is held in the hand 
and the exhaust temperature of each of 
the cylinder ports is obtained by turning 
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A greasing cart with an integral power source 


134th street, New York 31. Flexible, eco- 
nomical operation is assured by its complete 
portability, no electric cord or air hose is 
required. The unit delivers up to 12,000 
lb. steady, consistent pressure which is in- 
stantly available to clear channel stoppages 
and effect complete lubrication of parts. 


Alnor portable pyrometer with flexible cable and attachment plug 
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Pneumatic 
Air-Speed Saw 


Designed to simplify and speed up many 
sawing and filing operations, the Air-Speed 
saw and filing tool, distributed by the Air- 
Speed Tool Company, 1028 West Slauson 
Avenue, Los Angeles 44, Calif., can be 
worked advantageously in awkward or 
cramped quarters or from difficult positions. 
An adjustable barrel readily permits circu- 
lar sawing in metals or woods, as well as 
dificult dead-end, keyhole or scroll work. 
The tool, driven by compressed air, is 
balanced for ease of handling and weighs 
3% Ib. complete. It features finger-tip 


Pneumatic tool for cutting or filing 


speed and power control, and a simple 
cutting-stroke adjustment of from % in. 
to 1% in. 

No gears, adaptors or power take-off de- 
vices are used in the construction and only 
two internal operating parts are movable. 
The saw operates best with approximately 
8 Ib. pressure maintained at the tool. 


Are-Welding Aid 


An arc-welding compound designed to aid 
in instantaneously creating and maintain- 
ing a metallic welding arc where low 
currents and small-diameter electrodes are 
employed has been announced by the Elec- 
tric Welding Division of the General 
Electric Company. Known as Strike-easy, 
the compound is easily applied and can be 
used on any kind of metal with any type 
of electrode. It is in paste form, and is 
available in one-pound glass jars, ready 
for use. No mixing or other preparation 
is required. 


Driving Brake 
Adjusting Rod 


A design of a locomotive driving-brake ad- 
justing rod on which a patent has been ap- 
plied for by James D. Carlin, 821 Linwood 
avenue, Louisville 4, Ky., is shown in the 
drawing. The invention is intended to re- 
duce rod failures and the repairs necessary 
when failures occur to the rods now in gen- 
tral use. The cage end of the brake-adjust- 
ing rod has been designed to accommodate 
4 nut, making it possible to eliminate the 
threads in this end of the rod. Since there 
are no threads in the end of the cage, a lock 
tut with a suitable taper has been applied 
to the screw, for the purpose of preventing 
Unnecessary movement of the screw. The 
tightening of the lock nut automatically 
Centers the screw with the unthreaded hole, 
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preventing the threads from contacting the 
metal in the cage end. 

An essential feature in the design is that 
in case of a failure to either the nut or 


, screw the nut can be moved forward % in., 


which permits the cutting off of the screw 
between the nut and the inside back end of 
rod with an acetylene torch. 

By having the thread in the nut, instead 
of in the back end of the rod, a steel can be 
used which is suitable for both the nut and 


pneumatic balancers are provided for easy 
positioning of the gun. 

Transformers may be with or without 
tap switch. Electronic control units are 
available for control of welding sequence, 
current interruption and, where desired, 
electronic control of welding heat. 

The hydraulic system used makes efficient 
use of water by means of a fast-acting 
booster and electro-valve. Corrosion-resist- 
ant materials are used throughout. 


2} Tap 4 Threads per!" 


Driving-brake adjusting rod intended to reduce possibility of failures 


screw which permits a heat treatment 
whereby maximum service can be had. 
This design of rod makes it possible to 
renew the nut and screw without removing 
the rod from the engine and also eliminates 
the costly repairs of plugging, re-drilling 
and tapping, as is the case when a failure 
takes place in the rods now used. Any type 
thread can be used and, while the drawing 
shows a U. S. Standard Vee thread, an 
Acme, or a square thread could be applied. 


Portable 
Spot Welders 


A line of overhead type portable spot-weld- 
ing units has been announced by Sciaky 
Bros., Chicago. Both pneumatic and hy- 
draulic systems are available with trans- 
former ratings of 50, 75 and 100 kva. 

A variety of standard gun styles in both 


Overhead portable spot welding unit 


alligator and “C” types are designed to fit 
nearly every application. Special emphasis 
is made on lightness in both gun and cable 
design, permitting the operator to work 
faster with less fatigue. Spring type or 


Machinable 
Cast Iron Welds 


Two welding electrodes have been an- 
nounced by the International Nickel Com- 
pany, Bayonne, N. J. One of these, desig- 
nated the Ni-Rod, is designed for making 
machinable welds in cast iron. The other, 


Coated Ni-Rod electrodes coming from the 

flux extrusion press—The rods are served into 

the press from a magazine back of the oper- 
ator’s left hand 


called the “133” 80-20 nickel chromium 
electrode, has been produced for welding 
the Inconel side of Inconel clad steel. 
Production follows the same pattern for 
all types of electrodes and is carried out in 
automatic equipment, beginning” with the 
mixing of the flux, following through the 
slug press, loading into the magazine of 
the flux extrusion press and passage through 
the new 90-ft. multiple-pass conveyor oven. 
Each electrode passes back and forth 
through the oven, five times, starting from 
the top and discharging at the lowest level 
end. Maximum capacity of the plant is in 
excess of 1,000 1b. of electrodes an hour. 
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W. I. Cantley Retires 


W. I. Cantey, mechanical engineer, 
Mechanical Division, Association of Amer- 
ican Railroads, with headquarters in Chi- 
cago, retired on December 31. Mr. Cantley 
was born in Philadelphia, Pa., July 19, 1883, 
and educated in private schools and Drexel 
Institute, Philadelphia. He entered the en- 
gineering department of the Baldwin Loco- 


W. I. Cantley 


motive Works in 1902 and worked continu- 
ously until 1915 as draftsman, test engineer, 
and designer. On November 1, 1915, he 
was appointed assistant mechanical engineer 
of the Lehigh Valley and on March 15, 
1918, was promoted to the position of me- 
chanical engineer. He resigned from the 
latter position at the end of 1937 to become 
mechanical engineer, in charge of research, 
Mechanical Division, A. A. R. 

Mr. Cantley began his service as a mem- 
ber of the Mechanical Division as a mem- 
ber of the Locomotive Construction com- 
mittee in 1919 and served continuously on 
various committees until 1938. From 1927 
through 1937 he was chairman of the Loco- 
motive Construction Committee. He has 
been chairman of fourteen special commit- 
tees on axle research and crank-pin re- 
search, specifications for new passenger 
cars, helical springs for freight cars, jour- 
nal bearing development, locomotive coun- 
terbalance standards, tests of lubricants for 
roller bearings, development of hot-box 
alarm devices, A. A. R. automobile decking 
device, wheel-slide-control devices, tests of 
refrigerator cars, trucks for high-speed 
freight service, etc. All activities of these 
committees, such as laboratory tests, road 
tests, special investigations, etc., were co- 
ordinated under Mr. Cantley’s supervision. 

Mr. Cantley is also a member of the Gen- 
eral Committee, Railroad Division, A. S. M. 
E., and has served on the A. S. A. War 
Committee on Standardization of Screw 
Threads; the A. A. R. Joint Committee on 
Metric System, and several others. The 
greater portion of his time was devoted to 
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the special research projects inaugurated 
from time to time, but he also attended 
many of their meetings and cooperated with 
Mechanical Division standing committees, 
in some instances doing special work for 
them. He has also been of material assist- 
ance to manufacturers of railroad equip- 
ment, inventors, individual railroad officers, 
and others who sought advice or help on 
railroad mechanical problems. 


Baldwin Delivers 3,000-Hp. 
Diesel to Seaboard 


Tue Eddystone, Pa., plant of the Bald- 
win Locomotive Works was the scene of 
ceremonies on December 2, at which the 
Seaboard’s new 3,000-hp. Diesel-electric 
locomotive was christened “The Railmas- 
ter” and the locomotive was accepted by 
L. R. Powell, Jr., co-receiver for the road, 
from Ralph Kelly, president of Baldwin. 

This is the most powerful single-cab- 


unit locomotive to be built to date, having 
two 1,500-hp. supercharged Diesel engines 
in one unit. While the locomotive is de- 
signed for a top speed of 120 m.p.h., the 
speed restriction is 85 m.p.h. It will be 
used for hauling the Seaboard’s fast freight 
trains of perishables to northern markets. 

The wheel arrangement is 4-8-8-4, with 
the four-wheel trucks as guiding trucks. 
The driving trucks, two eight-wheel articu- 
lated trucks, have traction motors on all 
eight axles. The driving wheels are 40 in. 
in diameter. The light weight of the loco- 
motive is 522,500 Ib.; and, with 3,500 gal. 
of fuel oil, 300 gal. of lubricating oil, 600 
gal. of engine cooling water, and 2,500 gal. 
of boiler feedwater for the train heating 
boiler, the working order weight is 577,- 
200 Ib. Of this, 410,000 Ib. is carried on 
the driving wheels with a loading of 51,250 
Ib. per axle. 

The total wheelbase of the locomotive is 
77 ft. 10 in, with a total length inside 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the December Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco, Builder 
Chicago & North Western .... 7 1,500-hp. Diesel ........... Electro-Motive 
4 2,000-hp. Diesel ....... meas Electro-Motive 
Live Oak, Perry & Gulf ...... 2 600-hp. Diesel-elec. frt. and switch General Electric Co. 
Missouri- sas-Texas ....... 7 4,500-hp. Diesel-elec. frt. . .Electro-Motive 
x 6? 1,000-hp. Diesel-elec. switch Electro-Motive 
n NENS STEIERT TERTIT 10° 4-8-4 frt.. ....... : vA Company shops 
LOCOMOTIVE INQUIRIES 
Western Maryland ........... 10 4-8-4 frt. ..... E TI ea E RERA WaT eee 
FrEIGHT-Car ORDERS 
Road No. of cars Type of car Builder 
Chicago, Rock Island & Pacific 250 50-ton auto. .......... Tropan American Car & Fdry. 
SOO” SOn bat | wise os sdislee!. d ieas Pullman-Standard 
Clinchfield .................. 20 70-ton covered hopper ..... 


Box 
Box 


Canadian Pacific 


Minneapolis & St. Louis 


50-ton flat 


Montour ... err 50-ton hopper 
New York, Chicago & St. Louis 50-ton box 
Hopper . 


Norfolk & Western 
Reading 
Southern 
Timiskaming & Northern On- 

tario Ry. Commission ...... 


Wheeling & Lake Erie 


20 
950 
50 
250 
500 
50 
75 
200 
500 
0 
100 
100 
1,000* 

600 
75 


TEET 6 


70-ton covered hopper 


50-ton refrig, 
50-ton auto. ‘ 
70-ton covered hopper ......... 


70-ton covered hopper 
70-ton covered hopper cement 
50-ton auto,-box 


50-ton box .... 
70-ton hopper 
70-ton covered hopper . 


ee American Car & Fdry. 
...Canadian Car & Fdry. 
.. Eastern Car Co. 
sieaa maa aya nanah iA National Steel Car Corp. 
.. -National Steel Car Corp. 
..Pullman-Standard 
Company shops 
PO OAT «+... eee Pullman-Standard 
iata A aiaai's xu a . .. Pullman-Standard 
E AAE e Ra ON Harlan & Hollingsworth 
.. -Company shops 
. Company shops 
Pullman-Standard 


.. National Steel Car Corp. 
..National Steel Car Corp. 
. -General American 


PASSENGER-CAR ORDERS 


Road 
Canadian National 


No. of cars 


TAERA 10 Baggage . 


5 Mail-express 
New York Central ......... 200° Sleeping .... 
2' 


bY Yor eee rnin 
1085 


Builder 
..National Steel Car Corp. 
. National Steel Car Corp. 
Polman: Standard 


Type of car 


PASSENGER-CAR INQUIRIES 


Union Pacific 


1 For delivery late in 1946. 
1,500-hp. booster unit. Total cost, 


100® Passenger 


3 Cost, $1,650,000. 
65 m.p.h. 
* Aggregate cost approximately $4,900,000. 


5 The 420 cars in this order represent 22 luxurious, streamline sleeping-car trains. 


Each locomotive will consist of two 1,500-hp. lead units and one 
in excess ot $2,500,000. 

2 For delivery early in 1946. To cost approximately $500,000. 
To have 70-in. driving wheels and to be 


capable of operating at a speed of 


They are in 


addition to the 300 de luxe passenger cars already under construction for Central’s daytime trains, 
The 720 cars are the equivalent of 52 streamliners and represent a total cost of $56,000,000. The ed 
sleeping cars to be built by Pullman-Standard will be of high-tensile, low-alloy steel, with weld 


girder construction. 


The Budd cars will be of stainless steel. 


® Part of a program of expansion which will include the purchase of equipment totaling $24,000,000. 


Railway Mechanical Engineer 
x JANUARY, 1946 


Chilled Car Wheel plants are strategically 
2 Canadian Car & Foundry Co. 


ion CO. 
A cleveland Production 


located to provide the railroads quick and 


efficient service, reduced delivery charges 


dry o 


Spot the dot on the map nearest to the 


point where you want delivery; then check 


the list of member manufacturers for the one 


to call on to best serve your requirements. 
. Co. 
9 pullman-Standard Car Mfg 
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knuckles of 91 ft. 6 in. The starting trac- 
tive force is 120,000 1b., at 30 per cent 
adhesion. The locomotive is designed with 
controls at one end, the opposite end being 
equipped for coupling, with the conven- 
tional diaphragm arrangement. 


A.S.M.E. Honors Railroad 
Division Members 


AT a luncheon of the A.S.M.E. Railroad 
Division, held on November 29, during the 
annual meeting of the Society at New York, 
six members of the Railroad Division were 
honored by being advanced from the grade 
of “member” to “fellow” and suitable cer- 
tificates were presented by Alex D. Bailey, 
retiring president of the society. The cer- 
tificates were awarded to the following for 
distinctive engineering contributions to the 
railroad industry: K. F. Nystrom, chief 
mechanical officer of the Chicago, Milwau- 
kee, St. Paul & Pacific and incoming chair- 
man of the A.S.M.E. Railroad Division; 
C. T. Ripley, chief engineer, Technical 
Board, Wrought Steel Wheel Industry; 
C. E. Brinley, chairman of the board, Bald- 
win Locomotive Works; W. C. Dicker- 
man, chairman of the board, American Lo- 
comotive Company; J. B. Ennis, senior 
vice-president, American Locomotive Com- 
pany, and P. W. Kiefer, chief engineer of 
motive power and rolling stock, New York 
Central. 


A.S.M.E. Railroad Division 
Elects Officers 


AT the regular annual meeting of the 
A.S.M.E. Railroad Division in New York 
on November 29, the following new officers 
were installed: 

Executive Committee—K. F. Nystrom, 
chairman, chief mechanical officer, Chicago, 
Milwaukee, St. Paul & Pacific; W. C. San- 
ders, general manager, Railway Division, 
Timken Roller Bearing Company; P. W. 


Grose Stee. Tuse Company. — C. J. 
Bickler has been appointed manager of sales 
of the Globe Steel Tube Company’s Los 
Angeles, Calif., office. Mr. Bickler has been 
assistant to the vice-president in charge of 
sales with headquarters in the general sales 
office at Milwaukee, Wis. 

+ 


SPICER MANUFACTURING CORPORATION.— 
L. B. Simonds, until recently deputy chief 
in the Tracked Vehicle Section’ of the 
Office of Chief of Ordnance-Detroit, has 
joined the sales-engineering staff of the 
Spicer Manufacturing Corporation, Toledo. 

+ 

GENERAL : AMERICAN; ‘TRANSPORTATION 
CorroraTIoN.—W illiam M. Roche, who has 
been on leave of absence from the General 
American Transportation Corporation, Chi- 
cago, to serve as a lieutenant-colonel with 
the Army Transportation Corps, has re- 
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Kiefer, chief engineer, motive power and 
rolling stock, New York Central; B. S. 
Cain, assistant engineer, Locomotive Divi- 
sion, General Electric Company; J. M. 
Nicholson, mechanical assistant to vice- 
president, Atchison, Topeka & Santa Fe; 
and E. L. Woodward, secretary, western 
mechanical editor, Railway Mechanical En- 
gineer. 

General Committee—K. F. Nystrom, 
chairman; A. A. Raymond, superintendent 
of fuel and locomotive performance, New 
York Central; J. E. Davenport, vice-presi- 
dent, American Locomotive Company; H. 
H. Urbach, mechanical assistant to vice- 
president, Chicago, Burlington & Quincy; 
K. A. Browne, research consultant, Chesa- 
peake & Ohio; C. M. Darden, superinten- 
dent of machinery, Nashville, Chattanooga 
& St. Louis; E. D. Campbell, vice-president, 
American Car and Foundry Co.; E. R. 
Battley, chief of motive power and car 
‘equipment, Canadian National; E. S. 
Pearce, president, Railway Service & Sup- 
ply Corp.; W. H. Baselt, mechanical assis- 
tant to vice-president, American Steel 
Foundries; E. P. Gangewere, superinten- 
dent of motive power, Reading; C. E. Pond, 
assistant to superintendent of motive power, 
Norfolk & Western; C. H. Beck, general 
sales manager, Westinghouse Air Brake 
Company; W. I. Cantley, retired, mechan- 
ical engineer, A. A. R., Mechanical Divi- 
sion; F. P. Huston, development engineer, 
International Nickel Company, and R. P. 
Johnson, chief engineer, Baldwin Locomo- 
tive Works. 


Miscellaneous Publications 


“AMERICAN LocoMOTIVE WENT TO War.” 
—The American Locomotive Company, 
New York, has printed the story of its 
war-time job in a booklet entitled “Ameri- 
can Locomotive Went to War.” In the 
booklet, published for its employees, the 
company contrasts its 1939 dollar output of 
$22,358,700 and 1940 output of $38,438,900 


Supply Trade Notes 


turned to his former position of special 
representative in the sales department of 
General American. 

+ 


MT. Vernon Car MANUFACTURING CoM- 
pANY.—Howard Rushton, formerly works 
manager of the Pressed Steel Car Company, 
has been appointed general manager, 
freight-car division, of the Mt. Vernon Car 
Manufacturing Co., a subsidiary of the H. 
K. Porter Company, Inc. 

+ 

CaRNEGIE-ILLINOIS STEEL CORPORATION. 
—John A. English, Jr., assistant manager 
of railroad material sales of the Carnegie- 
Illinois Steel: Gorporation,.at Chicago, has 
been appointed assistant manager of De- 
troit district sales, with headquarters at 
Detroit, Mich. Edward H. Backes, who 
has been engaged in sales engineering in 

the railroad material and commercial forg- 


with a production peak of $428,905,600 in 
1943, which was an increase of more than 
1800 per cent above the 1939 figure. The 
booklet tells some of the stories of the 
achievements of the employees—stories of 
the production of tanks, tank killers, gun 
carriages, forgings, ships’ masts, shells, 
springs for submarines and planes and 
tanks, gun tubes and locomotives. 


“Batt AND RoLLER-BEARING ENGINEER- 
1NG.”—SKF Industries, Inc., Front street 
and Erie avenue, Philadelphia 34, Pa. This 
is a 270-page book containing some 900 
graphs and tables. It begins with a 
technical description of common bearing 
types and continues through nine chapters 
of fundamental engineering studies. Both 
radial and thrust bearings are discussed in 
Chapter I, together with data on dimen- 
sional proportions, running accuracy, and 
tolerances of each type. “Forces and Mo- 
tions in Bearings,” the second chapter, is 
devoted to theory and calculations on such 
subjects as the nature of rolling resistance. 
friction torque, friction coefficients, stresses 
and deformations, load distribution, motion 
and inertia. Other chapters deal with 
studies in carrying capacity of ball and 
roller bearings, bearing: selection, design of 
bearing applications, mounting and dis- 
mounting, lubrication and maintenance and 
bearing failures. The final chapter is made 
up of tables, conversion values and a de- 
scription of symbols and abbreviations. Dr. 
David Palmgren, Dr. Eng., the author, is 
in charge of SKF engineering and mechan- 
ical research in Sweden. The book is a 
translation and the metric system has been 
retained, since most of the bearings dis- 
cussed are internationally standardized in 
millimeters. For those more familiar with 
the English system, however, conversion 
values have been added. First copies of the 
book are being sent to the heads of leading 
corporations, technical schools and colleges 
and the larger libraries. Later editions will 
be sold at cost to students and others in- 
terested in bearing studies. 


ing division at Chicago, succeeds Mr. 
English as assistant manager of railroad 
material sales. 


AMERICAN RoLLinc Mul CoMPANY.— 
Harry E. Cotton, formerly city engineer 
of Omaha, Neb., has been appointed con- 
sulting engineer of the American Rolling 
Mill Company at Middleton, Ohio. 

+ 

FrenericK G. ScHRANz has established 
his own office in New York, where he will 
serve as consulting engineer and manufac- 
turers’ representative. Mr. Schranz was 
vice-president of the Southwark division 
of the Baldwin Locomotive. Works. 

+ 

AMERICAN WELDING & MANUFACTURING 
Company.—H. D. Malone has “þeen ap- 
pointed assistant sales manager of the 
American Welding & Manufacturing Com- 


Rail Mechanica! Engineer 
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pany, Warren, Ohio. Mr. Malone since 
1943 had been manager of sales of the mid- 
west district. Previously, he had been on 
the sales and merchandising staff of the 
Goodyear Tire & oe Company. 


ProrecToseEAaL CoMPANy.—John W. 
Mock has been appointed sales manager of 
the Protectoseal Company of Chicago. Mr. 
Mock formerly was sales manager of the 
Turner Brass bai Sycamore, Ill. 


A. M. Byers Company.—James A. Cain, 
formerly assistant manager of the Pitts- 
burgh, Pa., division of the A. M. Byers 
Company, has been appointed manager of a 
new division established by the company 
in Atlanta, Ga., to serve Georgia, North 
Carolina, South Carolina, Florida, Ala- 
bama and parts of Tennessee. 

+ 


AMERICAN Car AND Founpry COMPANY. 
—George K. Bradfield, Jr., assistant di- 
rector of research has been appointed an 
assistant vice-president of the American 
Car and Foundry Company. He will assist 
the vice-president in charge of engineering. 

+ 

SUPERHEATER CompANy.—C. A. Leet, 
western regional manager, railroad division, 
of the Worthington Pump & Machinery 
Corp. at Chicago, has joined the Super- 
heater Company, with headquarters in New 
York. 

+ 

AMERICAN BRAKE SHOE CoMPANY.— 
Joseph B. Terbell, affiliated with vari- 
ous divisions of the American Brake Shoe 
Company in sales and executive capaci- 
ties since 1928, has been appointed execu- 
tive vice-president of the company’s 
Manganese Steel division. In 1940 Mr. 
Terbell was promoted from a district sales 
manager’s position to a vice-presidency 
with American Manganese Steel and three 
years later he was appointed first vice- 
president. 

+ 

Epwarp G. Bupp MANUFACTURING CoM- 
PanY.—Fitswilliam Sargent, formerly east- 
em railway sales manager for the Ed- 
ward G. Budd Manufacturing Company, 

Philadelphia, Pa., has been appointed rail- 
way sales manager for the company. 

+ 


American Locomotive COMPANY. — 
Duncan W. Fraser has been elected chair- 
man of the board of the American Lo- 
comotive Company succeeding William C. 
Dickerman. Mr. Dickerman has resigned 
but will continue to serve as a director 
and a member of the Executive Committee 
and in a consultative capacity. Robert B. 
McColl has been elected president. 

+ 


WestINGHoUsE Ar BRAKE COMPANY.— 
Sidney G. Down, first vice-president, and 
John B. Wright, assistant to the president, 
of the Westinghouse Air Brake Company, 
retired on December 31. 

+ 

Unton Switco & SIGNAL COMPANY.— 

illiam H. Cadwallader, vice-president 
of the Union Switch & Signal Company, 
retired on December 31. 

+ 

H. K. Porter Company.—George L. 
Green has been appointed vice-president of 
the H. K. Porter Company, Pittsburgh, Pa., 
and subsidiaries. As vice-president of the 
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Mount Vernon Car Manufacturing division, 
Mr. Green has been in charge of freight- 
car sales. He will supervise also all sales 
of Porter, Devine and Quimby products in 
the Chicago district. 

The Porter Company, Pittsburgh, Pa., 
has acquired the Fort Pitt Spring Company, 
Pittsburgh, manufacturers of coil and ellip- 
tical springs, which it will operate as the 
Fort Pitt Spring Division. Henry Miller 
will continue as general manager of Fort 
Pitt Spring. 5 


NATIONAL MALLEABLE & STEEL CASTINGS 
Company.—Wilson H. Moriarty, assistant 
to the president of the National Malleable 
& Steel Castings Company, has been elected 
vice-president in charge of sales. James A. 
Slater, vice-president in charge of railway 
sales, has retired. 

James A. Slater, whose career with Na- 
tional Malleable covered 48 years, will con- 
tinue as a director and as assistant to 
president and will act as consultant in 
railway matters. He started with the com- 
pany as an office boy in December, 1897, 
and successively held the position of sales 
agent, railway sales manager for the Chi- 
cago office, assistant sales manager, sales 
manager, assistant vice-president, and vice- 
president. 

Wilson H. Moriarty is a graduate of 
Case School (1918). He served as a 
heavy artillery officer in the first World 
War. After a training period he became 
resident inspector at the Cleveland, Ohio, 
plant of National Malleable and later held 


Wilson H. Moriarty 


similar positions in the East St. Louis, 
Ill., and Chicago plants. He was appointed 
chief inspector for all of the company’s 
plants in 1927. Three years later he became 
sales engineer at the Cleveland plant, and 
in 1939 sales manager of that plant. In 
June, 1942, Mr. Moriarty was appointed 
assistant to the first vice-president, and in 
1943 assistant to the president. 
+ 


Iron & Steet Propucts, Inc.—E. D. 
Connell, manager of the merchants iron and 
steel department of Iron & Steel Prod- 
ucts, Inc., has been elected a vice-president, 
with headquarters as before at Chicago. 

+ 


INTERNATIONAL NickEL CompAny.—The 
International Nickel Company has opened 
the Cincinnati, Ohio, technical section of its 
development and research division. Richard 
B. Kropf, metallurgist and former district 


manager of the Copperweld Steel Company 
at Hartford, Conn., has been appointed in 
charge of the new section which will cover 


‚southwestern Ohio, the southern half of 


Indiana, and Kentucky. 

+ 
Watton R. CoLLiNs ComPany.—W alton 
R. Collins, of The Walton R. Collins Com- 
pany, 90 West street, New York, has been 
appointed eastern sales representative of 
the Malabar Machine Company, Division 
of the Menasco Mfg. Company, Burbank, 
Calif., and Joseph Sinkler, Inc., Chicago. 

+ 


Aro EQUIPMENT CorporaTION.—The fol- 
lowing jobbers have been appointed to 
handle the line of industrial pneumatic 
tools manufactured by the Aro Equipment 
Corporation, Bryan, Ohio: Port Huron 
Equipment Company, Port Huron, Mich., 
under the supervision of Mr. Charles Koc- 
sis, local division manager in the territory ; 
Dehler Brothers Company, Inc., Louisville, 
Ky., under G. W. Gille and Sons; Root 
Brothers Manufacturing & Supply Com- 
pany, Chicago, under Mr. E. J. Somer- 
ville; The Bruce Company, Inc., Fort 
Smith, Ark., under the McEwen Cherry 
Company; The Aero Brokerage Company, 
Fort Worth, Tex., under W. F. Vogel As- 
sociates; Delta Equipment Agency, Oak- 
land, Calif., under H. E. Linney Company ; 
and Earl Vinson Auto Parts and Machine 
Shop, Santa Ana, Calif., Marville Dwyer, 
Los Angeles, Calif., and M. J. Harford, 
Los Angeles, under the Burklyn Company. 

Ld 


GeneraL ELectTRIC Company.—R. C. 
Alley has been appointed manager of the 
newly formed American Locomotive—Gen- 
eral Electric Diesel-electric locomotive di- 
vision of the General Electric transporta- 
tion division’s apparatus department, Erie, 
Pa. The new division was formed to better 
integrate General Electric Company activi- 
ties with the American Locomotive Com- 
pany in the marketing of the complete line 
of Alco-GE Diesel-electric locomotives sold 
to domestic railroads. Mr. Alley will be 
responsible for the General Electric’s part 
in sales, application, servicing, and pub- 
licity of all Diesel-electric locomotives, 
electrical equipments, parts, and service 
sold to railroads under the Alco-GE name. 
Mr. Alley entered the transportation field 
in 1929 when he transferred to the trans- 
portation equipment test department at 
Erie. In April, 1930, he entered the trans- 
portation control engineering division en- 
gaging in the design and application of 
control equipment for ten years. In July, 
1941, he was transferred to the St. Louis, 
Mo., office and was General Electric trans- 
portation specialist in that territory until 
October, 1945, when he returned to Erie 
to take over his new assignment. 

T. F. Perkinson has been appointed man- 
ager of the railroad rolling stock division 
of General Electric’s transportation divi- 
sion at Erie. He succeeds W. E. Lynch, 
who was transferred to the Chicago office 
as locomotive specialist for the company’s 
central district. Mr. Perkinson will be 
responsible for the sale, application, and 
servicing of railroad rolling-stock business. 
This includes straight-electric locomotives ; 
electrification; electric locomotive equip- 
ments ; steam- and gas-turbine locomotives ; 
and railroad export business. He also will 
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handle a.c. and d.c. multiple unit or other 
electric-car equipments for railroad serv- 
ice, gas-electric and Diesel-electric car 
equipments, railroad passenger-car and ca- 
boose equipment, such as axle-driven gen- 
erators and control, self-contained power 
plants, and air-conditioning equipment. His 
experience with railroad electrical matters 
began in 1917 when he started as an elec- 
trician apprentice in the Mt. Clare, Balti- 
more, Md., shops of the Baltimore & Ohio. 
He had worked up to the position of elec- 
trician in the Cumberland, Md., back shops 
when he entered college. After his gradua- 
tion from Rensselaer Polytechnic Institute 
in 1924 as an electrical engineer, he en- 
rolled in the General Electric test course 
at Schenectady, N. Y. In 1925, he was 
transferred to the transportation equipment 
test department at the Erie works. From 
1925 to 1927 he was assigned to the trans- 


R. C. Alley 


portation control engineering division and 
the locomotive division principally on 
development activities on the then, new, 
Diesel-electric locomotive. In 1927, Mr. 
Perkinson was sent to South America as 
a test engineer for the Anglo-Chilean Con- 
solidated Nitrate Corporation at its Maria 
Elena plant where a 35-mile main-line elec- 
trification had been installed. In January, 
1928, he returned to the United States and 
was associated with Gibbs and Hill on sub- 


General 


Frank J. QuINLAN has been appointed 
engineer of tests of the New York, New 
Haven & Hartford, with headquarters at 
New Haven, Conn. 


A. R. Snyper, master mechanic of the 
Union Pacific at Cheyenne, Wyo., has been 
appointed superintendent of motive power 
and machinery, with headquarters at 
Omaha, Neb. 


H. J. WartHEN has retired as super- 
intendent motive power of the Richmond, 
Fredericksburg & Potomac at Richmond, 
Va. Mr. Warthen was born in Richmond 
on June 16, 1867. He entered his career as 
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station construction for the Pennsylvania 
electrification between Philadelphia, Pa., 
and Wilmington, Del. In May, 1928, he 
returned to General Electric in the railway 
engineering department where he remained 
until his appointment as manager of the 
railroad rolling-stock division, transporta- 
tion division, at Erie. 


Obituary 


Joun H. Locke, of Bryn Mawr, Pa., a 
retired executive of the General Steel Cast- 
ings Corporation, died on November 12. 
Mr. Locke was 57 years of age. He was 
a graduate of the Massachusetts Institute 
of Technology and of Harvard University. 
He was employed with the Commonwealth 
Steel Corporation in Granite City, Ill., for 
many years. When Commonwealth merged 
with General Steel Castings in 1929, Mr. 
Locke was transferred to the Eddystone, 
Pa., plant and was appointed vice-president 
two years later. He retired in 1942. 


+ 


CLype C. FARMER, director of engineer- 
ing of the Westinghouse Air Brake Com- 
pany, who retired in 1940, died on Novem- 
ber 28, in Pittsburgh, Pa. Mr. Farmer was 
75 years of age. For a number of years he 
was a machinist in the shops of the South- 
ern Pacific and for a period of six months 


Personal Mention 


a machinist apprentice in the employ of 
the Richmond & Danville (now Southern). 
He became a machinist in 1887, then gang 
foreman and foreman. He subsequently 
left the R. F. & P. to serve as locomotive 
inspector for the American Locomotive 
Company. Mr. Warthen returned to rail- 
roading in 1904 as general foreman, loco- 
motive department, of the Richmond, Fred- 
ericksburg & Potomac. In 1908, he became 
master mechanic at the Potomac yard, and 
superintendent motive power in 1916. 


LEsLIE STEwarp McGrecor, who re- 
turned to the Canadian National in Au- 
gust after serving nearly five and one-half 
years with the Royal Canadian Electrical- 
Mechanical Engineers overseas, has been 


in 1891, was with the Westinghouse Air 
Brake Company’s instructors engaged in 
the education of railroad officers and em- 
ployes on all phases of railroad air-brake 
work. He was appointed supervisor of air 
brakes for the Missouri, Kansas & Texas 
in the latter part of 1891 and supervisor of 
air brakes of the Central of New Jersey 
in 1899. He helped to organize the Asso- 
ciation of Railway Air Brake Men in 1893 
and was elected president of the associ- 
ation in 1894. He joined the Westinghouse 
Air Brake Company as field inspector in 
1901 and shortly thereafter was transferred 
to the Chicago district as mechanical expert. 
He was appointed resident engineer in 1905 
and assistant district manager at Chicago 
in 1913, continuing as the directing head of 
engineering matters in the district. He be- 
came director of engineering with head- 
quarters at Wilmerding, Pa., in 1919. Mr. 


Clyde C. Farmer 


Farmer had 532 patents issued in his name. 
He was awarded the George R. Henderson 
gold medal by the Franklin Institute o! 
Philadelphia, Pa., in 1938 for meritorious 
inventions or discoveries in the field of rail- 
way engineering. He received the 
“Pioneers Build America” award from the 
National Association of Manufacturers in 
1940. He was a member of the Air Brake 
Association, Traveling Engineers’ Associ- 
ation, and the Railway Club of Pittsburgh. 


appointed mechanical inspector at Montreal, 


Que. 


R. H. Romann, acting superintendent of 
motive power and equipment of the Peoria 
& Pekin Union at Peoria, Ill., has been 
appointed superintendent of motive power 
and equipment, with headquarters at Peoria. 


LeicH BupwELL, assistant to superin- 
tendent motive power of the Richmond, 
Fredericksburg & Potomac at Richmond, 
Va., has been appointed chief mechanical 
officer, with headquarters at Richmond. 
Mr. Budwell was born on July 31, 1887, at 
Roanoke, Va., and is a graduate of the 
Virginia Polytechnic Institute (1914). He 
began his railway career in 1905 as a ma- 
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chinist apprentice in the employ of the 
Norfolk & Western at Roanoke, becoming 
a machinist in 1909. He attended school 
from 1910 to 1914 and then returned to the 
Norfolk & Western to serve in the test 
department. In 1915 he became electrical 
and mechanical inspector, Elkhorn electrifi- 
cation. Mr. Budwell began his service with 
the Richmond, Fredericksburg & Potomac 


Foster Studio 
Leigh Budwell 


in 1916 as mechanical engineer. During 
World War I he was a first lieutenant with 
the Engineers, American Expeditionary 
Forces. In 1919, he returned to his posi- 
tion as mechanical engineer of the R. F. 
& P., and in 1940 he was appointed assistant 
to superintendent métive power. 


WitiraM J. Crass, whose appointment 
as mechanical engineer of the Atlantic 
Coast Line at Wilmington, N. C., was an- 
nounced in the December issue of the 
Railway Mechanical Engineer, was born on 
September 5, 1912, at Hagerstown, Md. 
He is a graduate of the Virginia Poly- 
technic Institute (1934) with a B. S. in 
mechanical engineering. Mr. Crabbs en- 
tered railroading in June, 1927, as a special 
apprentice in the employ of the Western 


William J. Crabbs 


Maryland, working during school vacation 
periods from 1927 to 1934. After gradua- 
tion from college, he joined the American 
Locomotive Company at Schenectady, N. Y., 
as-a special apprentice, returning to the 
Western Maryland as a draftsman in 1935. 
He was advanced to chief draftsman in 1938 
and to mechanical engineer in 1940. Mr. 
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Crabbs entered the United States Army in 
1940 as a captain, First Military Railway 
Service, under Brigadier General Carl R. 
Gray, Jr. He was appointed a major in 
February, 1943, which rank he maintained 
until the time of his discharge in October, 
1945. Mr. Crabbs’ appointment as mechan- 
ical engineer for the Atlantic Coast Line 
became effective on October 15, 1945. 


Joun M. SIKEs, whose appointment as 
superintendent of motive power of the 
Savannah & Atlanta at Savannah, Ga., 
was announced in the December issue of 
the Railway Mechanical Engineer, was born 
on July 1, 1902, in Augusta, Ga. He en- 
tered railway service in 1918 with the 
Georgia at Augusta, Ga., as an apprentice 
draftsman and later became shop engineer 
of the Atlanta & West Point, the Western 
of Alabama, and the Georgia. Mr. Sikes 
was appointed mechanical engineer of these 
lines on February 1, 1943, and maintained 


John M. Sikes 


that position until his appointment to the 
position of superintendent of motive power 
of the Savannah & Atlanta. 


Diesel 


J. E. Botanp has been appointed Diesel 
locomotive inspector of the New York 
Central, with headquarters at New York. 


B. C. GonneELL, recently honorably dis- 
charged from the United States Army, has 
been appointed Diesel engineer for the 
Southern at Washington, D. C. 


Master Mechanics and 
Road Foremen 


S. T. Kunn, assistant general superin- 
tendent of the New York Central at New 
York, has become master mechanic at 
Columbus, Ohio. 


J. L. SANTERRE, road foreman of engines 
of the Canadian National at Rivière à 
Pierre, Que., has been appointed master 
mechanic at Levis, Que. 


G. E. ALGOE, road foreman of engines, 
Toledo division, of the Pennsylvania, has 
been appointed road foreman of engines, 
Buffalo division. 


A. J. HarTMAN, master mechanic of the 
Middle division of the Atchison, Topeka & 
Santa Fe at Newton, Kan., has been trans- 
ferred to the New Mexico division, with 
headquarters at Albuquerque, N. M. 


I. Sincer, master mechanic of the New 
York Central at Buffalo, N. Y., has retired. 


W. C. WarpweELL, master mechanic of 
the New York Central at Columbus, Ohio, 
has been transferred to Buffalo, N. Y. 


Anprew H. Berne, master mechanic of 
the New Mexico division of the Atchison, 
Topeka & Santa Fe at Albuquerque, N. M, 
has retired after 41 years of service. 


O. J. Roprnson has been appointed assist- 
ant master mechanic of the Nebraska divi- 
sion of the Union Pacific, with headquar- 
ters at Council Bluffs, Iowa. 


Francis D. Duncan, recently released 
United States Army major, has been ap- 
pointed master mechanic of the Erie, with 
headquarters at Avoca, Pa. 


L. A. Baper has been appointed road 
foreman of engines, Eastern division, of the 
Missouri Pacific,, with headquarters at 
Jefferson City, Mo. 


W. L. LONGSTRETH, road foreman of en- 
gines of the Buffalo division of the Penn- 
sylvania, has been appointed road foreman 
of engines—special duty, Buffalo division. 


R. E. McGanmey, master mechanic of the 
Baltimore & Ohio, the Pennsylvania, the 
Richmond, Fredericksburg & Potomac, and 
the Southern at Alexandria, Va., is retir- 
ing after 40 years’ service. 


H. H. NEAL, assistant road foreman of 
engines, Fort Wayne division of the Penn- 
sylvania, has been appointed assistant train 
master-assistant road foreman of engines, 
Eastern division. 


W. A. Bircu, master mechanic of the 
Southern Kansas division of the Atchison, 
Topeka & Santa Fe at Chanute, Kan., has 
been transferred to the Middle division, 
with headquarters at Newton, Kan. 


W. W. Lyons, master mechanic of the 
Western division of the Atchison, Topeka 
& Santa Fe at Dodge City, Kan., has been 
transferred to the Colorado division, with 
headquarters at La Junta, Colo. 


G. M. LAwLer, master mechanic of the 
Colorado division of the Atchison, Topeka 
& Santa Fe at La Junta, Colo., has been 
transferred to the Southern Kansas divi- 
sion, with headquarters at Chanute, Kan. 


G. A. KipweELL, enginehouse foreman, 
Potomac yard, of the Baltimore & Ohio, 
the Pennsylvania, the Richmond, Fred- 
ericksburg & Potomac, and the Southern at 
Alexandria, Va., has been appointed master 
mechanic with headquarters at Alexandria. 


Joun J. Daty has been appointed master 
mechanic of the Nebraska division of the 
Union Pacific, with headquarters at Council 
Bluffs, Iowa. Mr. Daly, who has been 
serving as superintendent of motive power 
and machinery, with headquarters at Omaha, 
Neb., since February, 1945, returns to the 
position of master mechanic at his own 
request. 


PauL H. Verb, who has been appointed 
master mechanic of the Gary division of 
the Elgin, Joliet & Eastern at Gary, Ind, 
as announced in the November issue, was 
born on April 30, 1908, at Arlington, Wash. 
He is a graduate of the University of 
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Washington (June, 1931) where he received 
his B.S. in electrical engineering. During 
the summer of 1929 he worked as a sur- 
veying party axeman for the Sultan Rail- 
way & Timber Company. While studying 
at the University of Washington he worked 
part time as a street-car operator on the 
Seattle Municipal Street Railway, con- 
tinuing until 1933. During 1932 he also 
worked part time on developing a method 
of detecting transverse fissures in rails for 
a Seattle engineer. In 1933 Mr. Verd be- 
came a student engineer in the employ of 
the General Electric Company at Schenec- 
tady, N. Y., and Erie, Pa., specializing in 
electric and Diesel-electric motive power. 
In 1935 he became service engineer (Diesel 
motive power) in the employ of the Electro- 


Comm. P. H. Verd 


Motive Corporation at La Grande, Ill. He 
entered the service of the E. J. & E. in 
1937 as supervisor of Diesel locomotives, 
leaving in April, 1941, for active duty with 
the United States Navy. He had held the 
rank of ensign in the Naval Reserve from 
the time of his graduation from the Uni- 
versity of Washington in 1931, but had 
attained the rank of Commander before 
his release in September, 1945, when he 
returned to the E. J. & E. as master me- 
chanic at Gary. 


Electrical 


Harop W. Wrerorp, electrical super- 
visor for the Canadian National at Mon- 
treal, Que., has been appointed chief light- 
ing inspector for the system. 


G. W. AusTIN, assistant master mechanic, 
Indianapolis and St. Louis divisions of the 
Pennsylvania, has been appointed general 
electrician, Central region. 


A. D. Macpuerson, who has been ap- 
pointed controller of test and research ma- 
terials of the Canadian National at Mont- 
real, Que., as announced in the December 
issue, is a graduate of McGill University 
where he received the degree of Bachelor 
of Science in 1916. After holding positions 
with the Shawinigan Water & Power Com- 
pany, the Northern Electric Company, and 
the Canadian Westinghouse Company, Mr. 
Macpherson began his career with the Ca- 
nadian National in 1918 as an electrical 
inspector, motive power and car depart- 
ment, at Montreal. In 1923 he was trans- 
ferred to the bureau of economics as as- 
sistant electrical engineer and in 1926 took 
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over the duties of electrical engineer. He 
became controller of test and research ma- 
terials in October, 1945. 


Car Department 


H. L. Hewrnc has been appointed district 
general car foreman of the Chicago, Mil- 
waukee, St. Paul & Pacific at Tacoma, 
Wash. 


H. G. Moore has been appointed assistant 
superintendent car department of the At- 
lantic Coast Line, with headquarters at 
Wilmington, N. C. 


C. E. Barrett has been appointed district 
general car foreman of the Chicago, Mil- 
waukee, St. Paul & Pacific at Minneapolis, 
Minn. 


G. W. Kistner has been appointed mas- 
ter mechanic of the Western division of 
the Atchison, Topeka & Santa Fe, with 
headquarters at Dodge City, Kan. 


Shop and Enginehouse 


S. J. Apams has been appointed machin- 
ist foreman at the Central of Georgia 
shops at Columbus, Ga. 


L. P. Couc has been appointed general 
locomotive foreman at the Union Pacific’s 
shops at Omaha, Neb. 


J. M. CrosLey has been appointed fore- 
man, erecting shop, of the Central of 
Georgia at Macon, Ga. 


R. M. Cutver, night enginehouse fore- 
man of the Central of Georgia at Colum- 
bus, Ga., has been promoted to the posi- 
tion of general enginehouse foreman at 
Macon, Ga. 


B. F. Tynor, foreman, erecting shop, of 
the Central of Georgia at Macon, Ga., 
has been promoted to the position of en- 
ginehouse foreman at Macon. 


J. A. Scuwi, assistant enginehouse 
foreman, Monongahela division of the 
Pennsylvania, with headquarters at Shire 
Oaks, Pa., has been appointed assistant 
enginehouse foreman, second trick, Twenty- 
Eighth Street enginehouse, Ptitsburgh divi- 
sion. 


W. H. Currey, gang foreman at the 
Collinwood, Ohio, locomotive terminal, of 
the New York Central, has become loco- 
motive appliances inspector at New York. 


Joun B. Reese, who has been appointed 
shop superintendent of the Missouri-Kansas- 
Texas at Waco, Tex., as announced in 
the November issue, was born in Waco 
on April 20, 1908. He attended high school, 
completing the eleventh grade in 1926. He 
also had a correspondence course in Diesel 
engineering with the International Cor- 
respondence Schools. Mr. Reese became a 
machinist apprentice at the Warden shop, 
Waco, on April 27, 1927. He completed 
his apprenticeship on September 21, 1932, 
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and continued as a machinist until October 
16, 1939, when he was promoted to the 
position of link and motion foreman. He 
became wheel and box foreman on October 
15, 1940; air and brass foreman on May 
16, 1941; gang foreman on July 16, 1941; 
air and brass foreman again on November 
3, 1941; general foreman, Warden shop, 
on June 16, 1944, and shop superintendent 
on October 16, 1945. 


Obituary 


Crartes Epwarp Farrsurn, chief me- 
chanical and electrical engineer of the Lon- 
don, Midland & Scottish Railway, died sud- 
denly on October 12 in London, England. 
Mr. Fairburn was born on September 5, 
1887. He was a graduate of Oxford Uni- 
versity and received the degree of M.A. in 
1912. His railroad experience covered the 
electrification of 49 different railways. In 
1934 he became electrical engineer of the 
L. M. & S. and in 1937 was appointed also 
deputy chief mechanical engineer. In 1942 
he became acting chief mechanical engineer 
and early in 1944 succeeded Sir William 
Stanier as chief mechanical and electrical 
engineer. 


E. A. Park, superintendent of motive 
power and equipment of the Peoria & Pekin 
Union at Peoria, Ill, whose death on 
October 24 was reported in the December 
issue, was born at North Platte, Neb., on 
January 22, 1882. He entered railway 
service as a machinist apprentice in the 
employ of the Union Pacific at North 
Platte, subsequently holding several minor 
positions. In 1904 he became district fore- 
man of the Colorado division at Sterling, 
Colo.; in the fall of 1908 traveling engineer 
of the Utah division at Ogden, Utah; in 
January, 1909, district foreman of the 
Colorado division at Denver, Colo., and in 
April, 1913, superintendent of motive power 
and equipment at Peoria. 
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Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 

Ld 

LesLie Propucts.—Leslie Co., 177 Dela- 

field avenue, Lyndhurst, N. J. Bulletin 451, 
“Pressure Reducing Valves, Whistles, 
Temperature Regulators, Pump Governors 
and Pressure Controllers for Railroad 
Service.” Illustrates, in cross-section, the 
operation and construction features of Les- 
lie regulators and whistles, and describes 
their application to locomotives, engine- 
houses, etc. 

+ 

“MIDGET MEGGER INSULATION TEST.”— 

James G. Biddle Co., 1211-13 Arch street, 
Philadelphia 7, Pa.—An 8-page illustrated 
bulletin describing and giving characteris- 
tics of the small 500 volt d.c. self-contained 
testers now being built in the United States 
by the Biddle Company. 

+ 


“ARC-WELDING ELEctrRopES.” — Wilson 


Welder & Metals Co., Inc., 60 East Forty- 
Second Street, New York. 32-page illus- 
trated catalogue supplies complete data on 
the proper electrodes to use for all types 
of work on various base metals; describes 
approved welding procedures for each ap- 
plication, and recommends electrodes for 


Where runs are too short to justify the 
use of a spacing table, or where irregular 
plates must be handled, this modern 
Thomas Duplicator is ideally adapted. It 
affords rapid, precision duplication of 


use on mild ‘steel, alloy steels, low-alloy 
high-tensile steel and stainless steels. Con- 
tains also sections on electrodes for non- 
ferrous metals—aluminum bronze, aluminum 
and manganese hroaz: 


Ex-CELL-O Propuction Parts. — Ex- 
Cell-O Corporation, 1200 Oakman Boule- 
vard, Detroit 6, Mich. Bulletin No. 36151, 
descriptive of Ex-Cell-O’s facilities for 
manufacturing production parts and unit 
assemblies. 

+ 

ExectricAL Rust PREVENTION.—J]ohn- 
ston & Jennings Co., 864 Addison Road, 
Cleveland 14, Ohio. A 12-page bulletin, 
“Rusta Restor,” describes the cathodic 
electrical method for preventing the rust- 
ing of water tanks, piping and other iron 
and steel structures. Illustrates the princi- 
ple of such protection with easy-to-under- 
stand experiments; describes the equipment 
required, and includes a table of compara- 
tive costs. 

+ 

HAND AND MACHINE CUTTING TORCHES 
AND Tıīırs.—Victor Equipment Company, 
844-54 Folsom street, San Francisco, Calif. 
Victor publication (Form 52); 36 pages; 
printed in color. Devoted to Victor hand 
and machine cutting torches and tips. 

+ 

Paint Spray Hose.—B. F. Goodrich 
Company, Akron, Ohio. Catalog Section 
4280 on paint spray hose for spraying 
lacquers and synthetic enamels. Outlines 
details of construction, with data on sizes, 
braid type, and weight. 


. . for punching, 
slotting and 
notching of 

plates 


One-man Operation; Positive Control; 
Quick, Accurate Positioning 


holes, notches or slots, and will speed 

production in car-shops, bus and truck 

building plants and in numerous other 

fabricating operations in varied industries. 
Write for Bulletin 312 


54 (74, adv.) 


+ 
SynTHETIC Russers.—Hycar Chemical 
Company, 335 South Main street, Akron, 
Ohio. Twenty-page illustrated bulletin, 
“Everywhere in Industry” discusses the 
process of making Hycar synthetic rubbers, 
their properties, and applications in various 
fields, including the railroad industry. 
+ 


METALLIzZING GuN.—Metallizing Engi- 
neering Co., Inc., 3814 Thirtieth street, 
Long Island City 1, N. Y. A 12-page cata- 
logue, printed in color, descriptive of the 
new features of “The Metco Type Y Metal- 
lizing Gun for Production Metallizing.” 

+ 


Toot Bits.—Vanadium-Alloys Steel Co. 
Latrobe, Pa. Ten-page illustrated bulle- 
tin describes complete line of high-speed 
tool bits and Lamite cutting tools, with 
information intended to simplify the selec- 
tion of the proper steel bit for any appli- 
cation. 


Ld 

Enpuro STAINLESS AND HEAT-RESISTING 
STeeLts.—Republic Steel Corporation, 3100 
East Forty-fifth street, Cleveland 4, Ohio. 
Thirty-two page booklet “ADV. 430,” en- 
titled “In War .. . In Peace, Republic En- 
duro Stainless and Heat-Resisting Steels.” 
Graphically tells of what Enduro did in the 
war effort and how these wartime applica- 
tions can be readily translated into peace- 
time terms. 

+ 

WELDING MACHINES AND ACCESSORIES. 
—Air Reduction Sales Company, 60 East 
Forty-second street, New York. Catalogue 
No. 130, 12 pages, illustrated. Describes a 
complete line of accessories for all types 
of arc-welding machines and operations, 
including electrode holders, graphite elec- 
trodes, welding cable, cable connectors, 
cable lugs, welding helmets, goggles, etc. 
Section also devoted to Airco Heliwelding 
equipment for welding magnesium. “Bum- 
blebee” Alternating Current Arc-Welding 
Machines, a 16-page illustrated booklet de- 
scribing the 300- and 500-amp. standard 
and the new 200-amp. Bumblebee arc-weld- 


-ing machines, with additional sections on 


small transformer type a.c. welders, run- 
ning gear, remote control, and shielded arc 
electrodes for a.c. welding. 


Ar Fittration.—The American Filter 
Company, Inc., Louisville, Ky., “The Magic 
of Electronics in Air Filtration,” a 20-page 
booklet with color illustrations. Describes 
the principles and effectiveness of electro- 
static removal ef dust from ventilating and 
air-conditioning systems. 


Tratn Rapro.—Maguire Industries, Inc., 
1437 Railroad avenue, Bridgeport, Conn. 
An 18-page booklet, printed in four colors, 
entitled “Maguire Railroad Radio Com- 
munication.” Describes applications of the 
train radio service offered to the railroads 
by this company. 


TRAIN Communication.—Bendix Radio, 
Division of Bendix Aviation Corp., Balti- 
more 4, Md. An 8-page booklet called 
Very-High-Frequency Space Radio for 
Railroad Communication,” briefs the history 
of train communication, illustrates a num- 
ber of experimental applications, and offers 
reasons for the use of VHF. 
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Here is the Unit-equipped Missouri 
Pacific test car that made railroad 
history — 81 months of grueling, high 
speed service for a total of 605.000 miles, 
without removing or otherwise servic- 
ing its Unit Brake Beams or their side 


frame wear plates. 


Here are the fouar Unit Brake 


Beams jast as they were taken 
from the test car. Each brake 
head is literally “as good as 
new”—a remarkable demonstra- 
tion of Unit’s interlocked, 
self-aligning system of brake 


beam suspension. 


Anp here is the startling news flash 
that hit the industry with atomic 
force — almost 1 out of every 3 freight 
cars ordered during the first 9 months 
of 1945 specified UNIT, The Standard 
Brake Beam For The Freight Car of 


The Future. 
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CINCINNATI 
16” x 96” Plain 
Self - Contained 
Grinder, grinding 
a1 200 pound Die- 
sel locomotive 
axle to close 
tolerances. 


—- a - 


Another view of 
the same job shows 
clearly the two 
heavy cradles 
which facilitate 
loading the axle 
between centers. 


ON A CINCINNATI R 
PLAIN SELF-CONTAINED GRINDER 


These machines are especially Bearings assure rapid metal removal to close 

desirable for large, heavy pre- accuracy and high quality finishes, unusually low 
cision work. The one illustrated has a single solid maintenance expense, longer life. Complete speci- 
table, variable speed headstock drive, power rapid fications on these machines (14” and 16” swing 


traverse to wheelhead, and two heavy loading Sag PRE grt greta 7 pees acts, 


cradles adjustable from the front. q The sturdy q CINCINNATI Engineering Service is available 
construction of CINCINNATI Plain Self-Contained to work out more economical and productive 


Grinders and their exclusive FILMATIC Spindle methods of handling your grinding operations. 


CINCINNATI GRINDERS INCORPORATED 


CINCINNATI 9, OHIO, U.S.A, 
CENTER TYPE GRINDING MACHINES - CENTERLESS GRINDING MACHINES + CENTERLESS LAPPING MACHINES 


RAILWAY 
MECHANICAL ENGINEER 


Seaboard 3,000-Hp. Diesel 


Seaboard 3,000-hp. Diesel-electric locomotive built by Baldwin-Westinghouse 


First of Baldwin- Westinghouse single-cab units for serv- 
ice in this country has two 1,500-hp. supercharged 
engines and, with 4-8-8-4 wheel arrangement, has 
maximum axle loading of 51,250 lb. on drivers 


Earty in December the Seaboard took delivery of the 
first of the Baldwin-Westinghouse single-unit 3,000-hp. 
Diesel-electric locomotives to be used on heavy fast- 
freight runs in handling perishables to the Northern mar- 
kets. The new locomotive design makes use of the 
well-known electric locomotive running gear in which 
there are two four-wheel engine trucks and an articulated 
driving wheel arrangement of 16 wheels with eight traction 
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motors. This wheel arrangement permits holding the 
maximum axle loading to 51,250 Ib. and the loading on 
the truck axles to a maximum of 42,850 Ib. on the rear 
truck and, on the front or leading truck, a loading of 
40,750 lb. The additional traction motor capacity which 
this type of running gear permits makes it possible to 
absorb full engine horsepower at a speed of 72 m.p.h. 
The total weight of the locomotive, in working order, is 


55 


Sand Box- 
0 CuFt 


Air Filter 
and Silencer 


Diesel 
Engine 


Sand Box- 


3 Cylinder Air 
10 Cu. Ft. 


UVY 


Ai Sand Box- Elect. Equip raction Motor i ocker 
Reservoir Toilet 0 CuFt. Cabinets Blowers and Silencer Boiler 
RS = i 

— i} i E TT Ad. tO fot H À aj | 
IB Q UE | | 

i fais f[ i Boy 4 

ha -anizi f= 5 CEE Tila air ek ROL $ 
a - a o 
Pe MOVAL g Le aoe 

-Ffo SU ahs -50 ste- —16 — ofa -S5%- ofe—-58 she- 55% afe-5 2% ote -5'2 ote- 5'5* ae S'S he S15 oho —-T6-— re SO ote SOL ole e" dof 
[oor Tiel eee perce ye nee ep ceann Loe E] 
i T10" Total Whee! Base- 


PON acetal etre cee ee git 


. 
a Oe ae am ae ee ae eee a ae ae oe ae a ee ae om ae oe oe 
we oe we we we re ee ww we we ee wwe 


Elevation and plan of Seaboard 3,000-hp. Diesel-electric locomotive 


577,200 Ib. and the weight on the eight driving axles 
410,000 Ib. 

Although capable of a speed of 117 m.p.h., the maxi- 
mum speed restriction of the new locomotive is 85 m.p.h. 
It will be put into service by the Seaboard in heavy, fast- 
freight runs to carry fresh fruits and vegetables from 


Baldwin-Westinghouse 3,000-Hp. Diesel-Electric 4-8-8-4 
Type Locomotive 


Gauge, ftin. ce ceauc deve kode ood s Fhe needs ee pee enewn se Nee 4—81 
Diesel engines: 
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Dri: motors: 
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i ee i te erdtebuite ae G60, 6 bie WhanS SIS TEELT e WG an ETE 
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Truck (driving) o. cies ek sc eie reece keds eden ced eaewae’ 6—3 
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Total weight, 1b. 
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Florida to the northern markets. Because of its speed 
and power it is expected that tree-ripened fruits can be 
gotten to market quickly and in huge quantities. 


Trucks and Running Gear 


The running gear of this locomotive consists of two 
four-wheel engine trucks and two articulated driving- 
wheel trucks. Both were furnished by the General Steel 
Castings Corporation. The articulated trucks have side 
frames, crossties, pedestals, engine-truck center pin, cab 
center plate, truck supports, motor suspension and 
equalization cast integral. The frame pedestals are 
equipped with rubber insert pedestal gibs. The inner 
ends of the two articulated truck frames are connected 
by means of an articulated joint of the ball, socket and 
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pin type, oil lubricated. The motor suspension is the 
bar type with spring-cushioned supports. 

Forged low-carbon, nickel-steel, hollow-bored driving 
axles having a wheel-fit diameter of 934 in. are mounted 
in SKF roller bearings. The driving wheels are 40 in. 
in diameter, multiple-wear, furnished by the Standard 
Steel Works. The roller-bearing driving boxes have 
integral cast cellars and are equipped with water-tight 
lids. A cavity is provided in the top of each box for 
delivery of oil to the pedestal wearing surfaces. The 
boxes are arranged for oil lubrication of the bearings and 
are designed for the future application of the Edison 
bearing-temperature alarm system. 

Equalization for each articulated truck consists of a 
three-point support with four driving axles connected 
together on the sides forming two points, while the third 
point is the engine truck center pin. A semi-elliptic spring 
rests directly upon each box with the ends connected 
to forged equalizing beam except at the ends where 
spring-cushioned links connect to the articulated truck 


rame. 

The four-wheel engine trucks have hollow-bored axles 
of low-carbon, nickel steel with a wheel-fit diameter of 
934 in., mounted in SKF roller bearings, with 40-in 
Standard Steel Works’ multiple-wear wrought-steel 
wheels. These trucks have cast-steel frames with side 
frames, transoms, end frames, gussets and pedestals cast 
integral. Each truck bolster is carried on restraint rockers 
which resist lateral pressure to the extent of approxi- 
mately 2734 per cent of the truck loading. Truck equali- 
zation consists of semi-elliptic springs applied to the top 
of each journal box with the inner end of each spring on 
the same side of the truck connected by means of an equal 
beam. The outer ends are connected to the truck frame 
with spring-cushioned links. A radius bar, equipped 
with a centering device attached to the articulated truck 
frames, is used on the inner end of each four-wheel truck 
aoe the truck from nosing when operating on tangent 
t z 


. The Diesel Engine 
Baldwin four-cycle vertical in-line Diesel engines are 
equipped with Elliott-Buchi turbochargers. and each de- 
velops 1,500 b.hp. at 625 r.p.m. The cylinders, of which 
there are eight, are 1234 in. bore by 1534 in. stroke. 
Engine rotation is counter-clockwise when viewed from 
the generator end. 


ran Mabe 


The bed plate is a weldment, of steel, with an exten- 
sion for generator support. The engine frame and 
cylinder housing, likewise, is welded steel. 

The crankshaft is a heat-treated steel forging drilled 
for pressure lubrication. The diameter at the main 
bearings is 834 in. and at crankpins 83% in. The main 


Tonnage Ratings for Baldwin-Westinghouse Type 4-8-8-4 
3,000-Hp. Diesel Locomotive 


Grade, Speed, m.p.h. 
per cent 
20.5 30 40 50 60 

Level 6,500 4,325 2,740 1,915 1,380 
2 4,460 2,610 1,710 1,210 882 
4 3,060 1,825 1,195 850 610 
6 2,290 1,370 8 625 440 
8 1,810 1,080 690 475 326 
1.0 1,475 875 547 366 240 
1.2 1,235 720 440 285 176 
1.4 1,060 605 357 220 125 
1.6 910 511 291 169 85 
1.8 793 435 234 127 50 
2.0 695 372 192 92 

2.2 615 320 148 62 


Note: These ratin 


are based on sea level, 40-in. wheels, tangent track, 
grades compensated 


or curvature, 50-ton cars and a 25:54 gear ratio. 


engine bearings are removable through ports without 
disturbing the crankshaft. The connecting rods are heat- 
treated alloy steel, with removable bearings and bushings. 

The cylinder liners are cast-iron, chrome-plated and 
mounted with rubber seal rings at the lower end. The 
aluminum alloy pistons are oil cooled by means of a 
cast-in steel coil and each piston has five compression 
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rings and three oil rings, one of the latter above the 
wrist pin and two below. The cylinder heads are indi- 
vidual iron castings, each head having two exhaust and 
two air intake valves and the fuel injector in the center 
of the head. 

The valves are actuated by rocker arms which, in turn, 
are actuated by hollow push rods, socket mounted in cam 
followers of the roller type. The valve mechanism is 
pressure lubricated. The camshaft, made in two sections 
bolted together, is on the right side of the engine viewed 
from the generator end, and is driven by a roller type chain 
at the generator end. The shaft is mounted in split 
removable bearing shells. The camshaft sections are re- 
movable from the operating side of the engine. 


FUEL INJECTION AND GOVERNOR 


The fuel injection system is of the solid-injection type 
with spring loaded, multi-hole spray nozzles. An indi- 
vidual fuel pump is provided for each cylinder. A motor- 
driven pump transfers fuel oil from the storage tank 
through a cartridge type filter and charges a fuel line 
from which the fuel injection pumps take their supply. 
Relief valves and fuel cut-off valves are in the supply 
line. The pressure in the fuel oil line is indicated by a 
gauge mounted in the locomotive cab. 

The overspeed stop on this engine is of the centrif- 
ugal trip type and is driven from the camshaft by gears. 
This device shuts the engine down when the engine 
speed exceeds the predetermined maximum speed setting. 


The governor is of the hydraulic-relay type, gear- 
driven from the camshaft, and is controlled manually 
from the cab. The governor maintains the proper engine 
speed by controlling the quantity of fuel delivered by the 
injection pumps. The governor oil pressure actuates 
the load-control valve in correct sequence through the 
exciter field of the electric transmission system. 


ENGINE LUBRICATION 


The lubricating oil system is of the pressure type. Oil 
is circulated by a positive-displacement gear pump, 
chain driven from the crankshaft. The lubricating oil 
supply is contained in the bedplate, from where it is drawn 
by the pump through a suction strainer, and delivered 
to the radiator. After passing through the radiator, the 
oil flows through a metal-edge full-flow strainer mounted 
on the engine. After this the oil is delivered under 
pressure to the main bearings. From the main bearings 
the oil is conveyed through passages in the crankshaft 
to the crankpin bearings and to the wristpin bearings 
through the center holes of the connecting rods. The 
engine is also provided with filter equipment operating 
on the by-pass system. 


SUPERCHARGER 


The engine is equipped with an Elliott-Buchi Turbo- 
charger. The Turbocharger is a self-contained unit, com- 
prising a gas turbine and a centrifugal blower mounted on 
a common shaft. The exhaust gas from the engine 
cylinders is conveyed to the Turbocharger through four 
pipes (two cylinders per pipe). The energy in the ex- 
haust gas from the engine cylinders is used to drive the 
centrifugal blower, without demand on the power devel- 
oped by the engine. The blower supplies all of the air 
required by the engine at a pressure a few pounds above 
atmospheric (approximately 5 to 6 Ib.). 

The Turbocharger unit is used in conjunction with the 
Buchi system of pressure scavenging and charging the 
engine. The air delivered by the Turbocharger accom- 
plishes two things; first, it scavenges the hot gases other- 
wise left in the engine cylinder at the end of the exhaust 
stroke and replaces these hot gases with cooler, fresh air ; 
second, it results in an air charge of higher density and 
pressure at the end of the suction stroke. The provision 
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of a greater amount of fresh air permits the combustion 
of a greater quantity of fuel, and consequently, a higher 
output from a Turbocharged engine than from an engine 
not so equipped. 

The valve timing of an engine arranged for the Buchi 
system of pressure charging differs primarily from that 
of the same engine uncharged in that the exhaust valves 
of the pressure-charged engine close later, and the inlet 
valves open earlier. This arrangement provides a greater 
period of valve overlap, during which both inlet and ex- 
haust valves of a particular cylinder remain open, Scav- 
enging is thereby effected when the piston is near top 
dead center. Timing of the valve opening and closing 
is so arranged, and the dimensions of the exhaust mani- 
folding are so selected, that timed pressure fluctuations 
set up in the exhaust manifolding permit scavenging 
with the air delivered by the Turbocharger blower. 

Scavenging the combustion space with cool air effects a 
considerable degree of cooling of the cylinder head, cylin- 
der walls, valves, and piston. For this reason, a greater 
amount of fuel can be burned, and greater power devel- 
oped in an engine charged with the Buchi system without 
harmful effects on these engine parts due to excessive 
heat. 

No control over the Turbocharger is necessary, as the 
correlated action of the turbine and blower is entirely 
automatic. The speed and output of the Turbocharger 
vary automatically and promptly with variations in load 
or speed, or both, of the engine. The Turbocharger 
operates at approximately 10,000 r.p.m. when the engine 
is operating at full load and full speed. 

Cooling water and lubricating oil for the Turbocharger 
is supplied from the engine system, and lubricating oil in 
excess of the amount required for lubrication is circu- 
lated through the Turbocharger for cooling the bearings. 

Engine cooling is effected by a chain-driven centrifugal 
water pump, mounted on each engine, which circulates 
water through the radiator and engine. The radiator is of 
such capacity as is necessary for cooling the engine jacket 
water and lubricating oil at full load. Thermostatically 
controlled shutters insure correct engine temperature. 
There is an independent radiator piping system for each 
engine, including an expansion tank and pipe connection 
for filling, draining, and steam connection. 


Electrical Equipment 


Each of the 1,500-hp. engines is direct-connected to a 
Westinghouse Type 489-B generator. It is a 12-pole, 
self-ventilated, single-bearing generator, supported from 
an extension of the engine bed. A belt-driven two-bearing 
machine rests on top of the generator frame. This 
machine contains the Westinghouse differential type 
exciter for the main generator and the auxiliary generator 
for charging the storage battery and supplying the con- 
trol and auxiliary power for the locomotive. The auxiliary 
generators on the two power plants are controlled by 
voltage regulators holding constant voltage with variable 
machine speed. The two auxiliary generators operate 
in parallel electrically. 

The differential exciter operates in conjunction with 
the Westinghouse Autoload control system which auto- 
matically adapts the electrical load to match the output 
of the Diesel engine under all conditions. 

The locomotive has eight axle-hung traction motors, 
four of which are in each locomotive truck. These motors 
are of the series, six-pole type and each is separately ven- 
tilated. The four motors in each truck are connected to 
their generator in series-parallel, and two steps of field 
control are used. The gear ratio is 25 to 54. The loco- 
motive continuous rating is 44,500 Ib. tractive force at 
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20.2 m.p.h. The electrical equipment will absorb full 
ine horsepower up to 72 m.p.h. The maximum safe 
speed is 117 m.p.h. with worn wheels. 

The traction motors are ventilated through ducts in the 
locomotive underframe feeding into openings in the top 
of the motors. Each group of four motors are supplied 
by a motor-driven blower. The motors driving the 
blowers are supplied by the main generator. The two 
motors operate in series. 

The radiators for cooling the engines are located in the 
center section of the locomotive and are ventilated by four 
vertical propeller type fans. Each fan is driven by a 


Sectional view of the Elliott- 
Buchi Turbocharger 


series motor. The radiator shutters and the speed of 
the fan motors are thermostatically controlled to provide 
constant water temperature. The four fan motors are 
supplied by the main generators and operate four in 
series, or two in series, with full field or weak field as 
required for proper cooling. Air for cooling the radi- 
ators and the traction motors is drawn directly from 
openings in the sides of the locomotives. The ventilating 
apparatus is separated from the engine compartments by 
partitions, assuring cool, clean air. 

The detail pieces of control apparatus are of conven- 
tional design. They are housed in cabinets in the same 
section as the ventilating apparatus with special considera- 
tion to accessibility for maintenance. During engine idling 
periods, the main generator voltage is raised to operate 
the blower and fan motors. When the controller is 
moved to the first power position, the generator excita- 
tion is reduced to zero, then gradually increased by 
movement of the throttle handle to provide a smooth 
application of tractive power. 


Underframe 


The underframe is constructed of steel plates and 
shapes with a truss support. The entire unit is elec- 
trically welded and affords maximum strength. 
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The underframe supports the cab, engine compartment 
and radiator compartment, and is carried by the articu- 
lated running gear. 

Fuel oil tanks, water tanks, and the storage battery 
compartments are built integral with the underframe. 

Jacking pads having non-skid surfaces are provided at 
various points to facilitate maintenance. Center pin at 
No. 1 end is of conventional construction and housed in 
a center plate in the front articulated truck frame. 
Center pin at No. 2 end is cylindrical, guided by a rect- 
angular block located in a rectangular opening in the rear 
articulated truck frame, restraining the lateral motion of 


the cab, but allowing free fore and aft movement. Wear- 
ing plates and dust guards are provided for each center 
pin. They are oil lubricated. A centering device is 
applied at the center of the locomotive underframe to re- 
strain motion of the driving trucks in respect to the cab, 
when the locomotive is on a tangent track. One member 
of this device is attached to the underframe while the 
other member consisting of a bar recessed on both sides 
is attached to the front articulated truck frame. To the 
member attached to the cab underframe is applied a set 
of rollers engaging the recessed bar, thereby restraining 
the articulated trucks on tangent track, but offering a 
minimum resistance upon curves after the rollers have 
been moved out of the recesses. The desired restraint is 
obtained on tangent track by suitable coil springs. 


Superstructure 


The engine compartment is constructed of sheet metal, 
braced with carlines. Roof hatches give ready access to 
engine heads, valve actuating mechanism and other equip- 
ment. Ventilation is accomplished through side louvres. 
Permanent light fixtures for inspection lamps are provid- 
ed. The passageway flooring is of non-skid design. Gut- 
ters are applied over outside doors and movable windows. 

The cab is constructed of metal plates and shapes, 
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thoroughly braced, electrically welded, and lined with 
insulating material. The entire unit is rigidly secured to 
the underframe. Stationary and operable metal cab 
window frames are provided wherever required. Cab 
doors are of metal, and both cab window frames and 
doors are glazed with shatterproof glass. The flooring, 
with insulation on the underside, is supported by steel 
plates. The walls and ceiling of the cab are lined with 
insulating material. 

Cushioned seats and upholstered arm rests are pro- 
vided for the operator and helper. Cab fixtures include 
a hand-operated ventilator, pneumatic window wipers, 
defroster, sun visors, water cooler, speedometer, train- 
crew signal, fire extinguisher, cab lights, heater, brake 
gauges, wheel-slip indicator, inspection-card holder, con- 
trol for headlights, engine-compartment fights, bell, horns, 
sander, etc. : 

The radiator compartment is located adjacent to the 
engine, substantially constructed of sheet metal and 
structural shapes. This compartment houses the oil and 
water radiators, cooling fans, shutters, etc. 


The underframe is a welded 
structural fabrication 


The fuel-oil tank is of welded steel construction sub- 
stantially braced, having baffle plates located to prevent 
surging. The tank is equipped with Protecto-Seal vents 
and filler caps and suitable liquid level indicators. 

Buckeye couplers are used at both ends of the loco- 
motive, a retractable unit at the front end and a Type E 
at the rear. The couplers swing on each side of center, 
9% in. and 8% in., respectively. The rear end draft 
gear is Waugh twin cushion Type WM-6-LB. 


Brake and Heating Equipment 


The foundation brake rigging, furnished by the Amer- 
ican Brake Division of Westinghouse Air Brake Com- 
pany, is of the clasp type with two brake shoes on each 
of the driving and engine truck wheels. The rigging 
includes levers and rods of high-tensile steel, hardened 
pins and bushings and Universal slack adjusters. Indi- 
vidual brake cylinders are used on each of the driving 
wheels and two duplex cylinders are provided for each 
engine truck. 

The air brake equipment is Westinghouse Type 24 RL 


One of the articulated bed 
sections 


The engine trucks are the four-wheel type 
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Partial List of Material and Equipment on the Baldwin- 
Westinghouse Diesel-Electric Locomotive 


Wheels; axles; springs ......... 


Boxes: driving and trucks ...... 
Engine trucks; articulated driving 
WOCkS: E E N S NT 


Diesel engine mounting pads ... 
Coupler and yoke 


Air brake equipment; air com- 
n T E E AT 
Foundation brake equipment ..... 
Sanders; bell ringer operating 
WEIWO EEES E sud E 
Slack nes RAT LAET 


Fuel oil filter 


Lube oil pressure and water tem- 
perature control switch 
Fuel injection equipment 


Fuel oil tank fillers ............ 
moie fud = E remote 


i oil tank “level PAE ETA 


Crankshaft .......00.eeeeeeeees 
Operator’s seats ......... 

Cab trap door; mer eae light frame 
Front cab floor covering ........ 


windshields .................. 
Fibre glass cab insulation 
Water level gauge 
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Standard Steel 


Torrington Mfg. Co. 
American Bearing m 


d. 
The Cleveland Pae Bronze Co., 
Reading 


la, 
Universal 


Aluminum Co. of America, 
a. 
American Hammered Piston Ring Di- 


Buckeye 


Thompson Products, 
Ohio. 


Parolator Products, 
Cor aevel 
Mass. 


Detroit Lubricator Co., 
Scintillo 


Mich. 
Garlock Packing Company, 
N. Y. 


Pierce-Roberts Co., Trenton, N. 
ge amold Company, Worcester, Mass. 


Coach & 
O. M. Edwards, Inc., Syracuse, N 
Armstrong Cork Co., Lancaster, Pa. 


Works, Division of 
Baldwin Locomotive Works, Phila- 
delphia, 


Pa. 
SKF Industries, Philadelphia, Pa. 


General Steel Castings Corp., Eddy- 


stone, Pa. 


ieee Conn, 
Indianapolis, 


Cleveland, Ohio. 
Steel Castings Division of 
American Dr ea & Cable Co , Inc., 


Readin 


Lebanon gRr Foundry, Lebanon, 
Fabreeka Products Co., 
Buckeye Steel Castings Co., Columbus, 


Ohi 
Thomas Flexible Coupling Co., War- 


Boston, tec 


ren, Pa. 


Westhnabonse Air Brake Co., Wilmer- 


ding, 


American “Brake Division of Westing- 


house Air Brake Co., Swissvale, Pa. 


U. S. Metallic Packing Co., Philadel- 


Pa. . 
Slack Adjuster Company, 
Philadelphia, Pa. 


The Prime Manufacturing Co., Mil- 


waukee, Wis. 


The Cooper-Bessemer Corp., Mt. Ver- 


non, Ohio. 
Pittsburgh, 


vision Koppers Company, Baltimore, 


Boiler Erection & Repair Company, 


Philadelphia, Pa 


rass & Mfg. Co., Cleveland, 


Thel Mays Corporation, Michigan City, 
Tokoi 


Division. of 


Equipment 
oore, Inc., 


Manning, Maxwell & 
Bridgeport, Conn. 
Inc., Cleveland, 


Barnes - Gibson - Raymond Division of 


Associated Spring Corp., Detroit 11, 


Mich. 
Park Drop Forge Co., Cleveland, Ohio. 


Corp., Rockford, Ill. 
Inc., Newark, 
Filters 


Corp., Boston, 


Detroit, Mich. 
Magneto Division, Bendix 


Aviation Corp., Sidney, N 


Protectoseal Co., Chicago. 

Fluids Control Co., Philadelphia, Pa. 

Rochester Mfg. Co., Inc., Rochester 10, 
N. Y. 


C. A. Norgren Co., Denver, Colo. 
e Metal Hose Corp., Maywood, 


Diamond. Chain & Mfg. Co., Indiana- 


lis, Ind. 
on man Pump Mfg. Co., Pittsburgh, 


™ Chicago Rawhide Mfg. Co., Chi- 


cago 


purges- Manning Co., Chicago. 
Waugh Equipment Co., New York. 
Woodwa 


rd Governor Co., Rockford, Ill. 


Elliott Company, Jeanette, Pa. 
American - LaFrance - Foamite Corp., 
Elmira, N. Y. 


Buffalo Forge Co., Buffalo 4, N. Y. 
Westin 


house Electric Corp., East 


Pittsburgh. P: 


Vapor Car Heating Co., Inc., Chicago. 
Detroit Gasket & Mfg. 


Co., Detroit, 


Palmyra, 


ood City Forge Company, Elwood 
EA Pa. 
Car Equipment Co., Chicago. 


Hunter Sash Co., Inc., Flushing, 

Gustin-Bacon Mfg. Co., Kansas City, 
o. 

Crane Co., Chicago. 


Controls at the operator's station 


Alemite Division of Stewart-Warner 
Corp., Chicago. 

Modine Mig. | o., Racine, Wis. 

Minneapolis- Honeywell, Regulator Co., 
Minneapolis 8, Min 

Goodall Rubber Co. oa tne; Philadelphia 


4, Pa. 
Barber-Colman Company, Rockford, Ill. 


Water temperature gauge ....... 


Radiators; o eseas ie vistseataa alate 
Radiator shutters and operating 
mechanism ool. csiisense cares 


Radiator water hose ............ 


Intake grills 
Internal quickscan bell ringer 
and needle valve assembly ..... 


Railway Service and Supply Corp., In- 
dianapolis, Ind. 

E TARIF The Leslie Co., Lyndhurst, N. J. 

Chase Brass & Copper Co., Inc., Wat- 
erbury, n. 

Crane Co., Chicago. 

Walworth Company, New York. 

Tabe Turns, Incorporated, Louisville 1, 

y. 


Air horns .... 
Pipe fittings 


Welding fittings 


Front Classification ep arrange- 


ment; front headlight ......... The Pyle-National Company Chicago. 
Number light stencil .......... Garrett-Buchanan, Philadelp! hia 
Rear headlight ................. Electric Serrie Mfg. Co, Philadel. 
phia, Pa 
Sun visors Fulton Co., Milwaukee, Wis. 
Windshield Hunter Sash Co., Inc. Flushing, N. Y. 


Bennett, “Philadel 


Windshield gl A elphia, 
Da ton Rubber Mfg. cn Dayton i; 


Water cooler; toilet ........... : 


Door holders ..............2005 The "Adams & Westlake Co., Elkhart, 
n 
Coat and hat hooks ............. Simmons Hardware Co» St. Louis, Mo. 
Clothes locker ..........++ese00s A. L. Hansen Mfg. » Chicago, 
a E OEE EIT TOT Adams & Westlake Co. Elkhart, Ind. 
H. S. Getty & Co., Inc., Philadelphia, 
a. 
The Stanley Works, New Britain, 
Conn. 
PA nt PEA IO AAAA ...... E. I. duPont deNemours & Co., Inc., 
Wilmington, De 


with automatic and straight air. A pedestal brake valve 
stand and independent self-lapping brake valve are in- 
cluded in the equipment. Air is supplied by a Type 3-CD 
compound air compressor on each engine set for unloading 
at 140-Ib. pressure. It has a displacement of 76 cu, ft. 
per min. at the engine idling speed of 250 r.p.m. and 
193 cu. ft. per min. at full engine speed. 

The train heating boiler is a Vapor-Clarkson Type 
CFK-4225 having a capacity of 2,250 lb. per hr. Remote 
boiler controls are located in the cab, on the left side and 
the boiler gauge panel is visible through a porthole in 
the back cab bulkhead. 
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Missouri Pacific 70-ton aluminum hopper car 


Missouri Pacific Buys 


Aluminum ‘/0-Ton Hopper Cars 


Worrnc the latter part of 1945, the Missouri Pacific re- 
ceived from the American Car and Foundry Company 


twenty-five 70-ton triple-hopper cars, built of aluminum . : 
alloys supplied by the Aluminum Company of America Built by American Car and 
and believed to be the first production order for cars of Foundry Company of Alcoa 


aluminum alloy — The weight 

saving of 13,000 lb. per car 

permits increased coal loading— 
Less maintenance expected 


this type designed specifically for aluminum construction. 
The weight saving of about 13,000 Ib. a car, as compared 
with the A.A.R. standard 70-ton steel hopper car, is util- 
ized to increase the payload 6% tons, this being accom- 
plished by adding 39% in. to the length of the car and 
increasing its cubic capacity 240 cu. ft. In addition to 
more earning capacity, it is anticipated that the new cars 
will have the important advantage of longer life and re- 
duced maintenance expense owing to corrosion-resistance 
properties of the particular type of aluminum alloys 
(magnesium-silicide) used which have demonstrated ex- 
ceptional freedom from reaction with high-sulphur coals 
such as are likely to be encountered in Missouri Pacific 
coal service. 

The car is 45 ft. 14 in. long over the strikers; 10 ft. 8 
in. high above the rail; 10 ft. 4 in. wide, inside; and has 
a light weight of 37,000 1b., which gives a load-carrying 
capacity of 173,000 Ib. As compared with an A.A.R. 
standard 70-ton steel hopper car, weighing 50,100 lb., 


| 
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Looking into the hoppers of the Missouri Pacific aluminum car 
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there is a weight saving of slightly over 13,000 Ib. Rela- 
tively lightweight A.A.R. 70-ton hopper cars, embodying 
welded alloy steel construction, have been built weighing 
about 45,000 1b., but even in this case the aluminum car 
shows a weight saving of 8,000 Ib. 


Sheet Thickness Maintained 


Weight savings in the aluminum car are secured with- 
out reduction in thickness of sheets and plates used in the 
ar construction. In fact, the specifications call for the 
same. thicknesses as in the A.A.R. standard steel design. 
The car sides and ends, for example, are made of %4-in. 
aluminum sheets and the hoppers and hopper doors of 
gin. plates. The yield strength of aluminum alloys 
used is 38,000 Ib. per sq. in., which gives a high factor of 
safety in the car design and assures maximum resistance 
to damage in case of derailment or from careless han- 
dling of loading or unloading equipment. Another ad- 


A Wine cast aluminum-alloy hopper-door frame and Dreadnaught 
pressed door 


vantage of the thick aluminum sheets and plates is, of 
course, longer life from a wear standpoint when abrasive 
materials are being handled. 

The basic design of the aluminum hopper car conforms 
to that of the A. A. R. 70-ton standard. The entire body 


is built of Alcoa aluminum alloys except for the center 
sill and bolsters, which are carbon steel. The trucks and 


all specialties are made of steel except the Wine door 
frame, which is a 356-T6 aluminum-alloy casting and the 


Cross-ridge gusset assembly showing special assembly of extrusion used 


Dreadnaught pan doors, made by the Standard Railway 
Equipment Company of 61S aluminum alloy pressings, 
heat-treated after forming. 

All formed plates of the car are 61S-W alloy, other 
sheets and plates being 61S-T alloy. Rolled and extruded 
shapes are 61S-T and 61S-W alloys. A number of spe- 
cial extruded shapes, designed especially for use in this 
car, are shown in one of the illustrations, and include a 
cross-ridge post, bolster post, side and end top bulb angle, 
cross-ridge brace and corner post. In general, all car 
parts are readily formed cold, using dies, changed little, 
if at all, from those that are required for steel pressings. 


Steel underframe and bolster assembly for the 70-ton aluminum-alloy hopper car 
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Side assembly before application to the car 


Rivets are 53S-T61 alloy, squeeze-driven cold, or hand- 
driven hot, heating being accomplished by one ea and 
contact-type electric heaters. A modified button head is 
used on the driven end of aluminum rivets. Steel rivets, 
applied in the usual way, are used to connect all steel car 
parts. 

The total amount of aluminum alloy material used in 
the 25 cars includes: Structural shapes, 30,611 Ib.; ex- 
truded shapes, 48,898 1b. ; plate and sheets, 150,643 Ib. ; 
bar, 2,469 lb.; rivets, 6,000 Ib.; door frames, 9,450 1b. ; 
door pans, 6,300 Ib. ; total, 251,471 Ib. 


Other Specialties Used 


In addition to specialties mentioned, these cars are 
equipped with Miner A-22-XB draft gears, A.S.F. Type- 
E couplers and Ajax-Consolidated hand brakes. The cars 
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have Type AB empty-and-load air brakes. Those for 15 
of the cars were furnished by the Westinghouse Air 
Brake Company ; those for 10 cars by the New York Air 
Brake Company. The empty-and-load brakes are re- 
quired because of the low ratio of empty to loaded car 
weight (17.6 per cent). 

The cars are mounted on Unit-type trucks with Scullin 
cast steel side frames and bolsters, Carnegie-Illinois 6-in. 
by 11-in. axles and one-wear steel wheels, Cardwell West- 
inghouse spring snubbers, Buffalo brake beams and 
Schaefer brake levers. Fifteen cars are equipped with 
National and ten cars with Magnus plain journal bear- 
ings. 

The car bodies are without paint; they were left in 
their natural aluminum finish. The underframes and 
trucks are painted black. 
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Enlarged Section 


(4) 


Special extruded aluminum-alloy sections—(a) Cross-ridge post—(b) 
bolster post—(c) top bulb angle—(d) cross-ridge brace—(e) corner post 
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Passenger Cars—1946 Models 


Fo.towinc the presentation of the paper, “Passenger 
Cars—1946 Models” by Allen W. Clarke, assistant gen- 
eral mechanical engineer, American Car and Foundry 
Company, at the 1945 Annual Meeting of the American 
Society of Mechanical Engineers, which was abstracted 
in the January, Railway Mechanical Engineer, page 5, 
discussions represented a wide variety of viewpoints. 
The speakers included H. F. McCarthy, executive assist- 
ant to the president, New York, New Haven & Hart- 
iord; P. W. Kiefer, chief engineer motive power and 
rolling stock, New York Central; F. L. Murphy, chief 
engineer, Pullman-Standard Car Manufacturing Com- 
pany; Col. E. J. W. Ragsdale, chief engineer, Edward 
G. Budd Manufacturing Company ; K. F. Nystrom, chief 
mechanical officer, Chicago, Milwaukee, St. Paul and 
Pacific; D. C. Turnbull, Jr., executive assistant, Balti- 
more & Ohio, and J. C. Travilla, chief mechanical engi- 
ner, General Steel Castings Corporation. These dis- 
cussions are summarized below. 


Mr. McCarthy’s Views 


As an authority on passenger traffic, Mr. McCarthy 
discussed the engineering factors of new passenger car 
designs as presented by Mr. Clarke in their relation to 
passenger appeal and needs. Speaking of exterior ap- 
pearance, Mr. McCarthy said, “Survey after survey of 
public preference has indicated that the public prefers 
and will accept more readily as modern a car with liberal 
exterior use of natural metal finish. You will note the 
qualifying adjective, ‘liberal,’ because it is my belief that 
the combination of natural finish and painted exterior is 
destined to become the standard railway car of the 1950's. 
The individuality and the opportunities for exciting ex- 
terior design which results from the combination have a 
positive sales advantage. We must provide greater safety, 
comfort, and luxury than the average individual can se- 
cure in his own home, and the price of this comfort and 
speedy transportation must not exceed our present rate 
kvels. For that reason I do not emphasize the types of 
ars with teeter boards for children and dancing space 
for ‘jitterbugs.” 

MaintenaNcE Costs Must Be Lowerep sy DESIGN 


“We simply must give the public an easier ride. Truck 
research and the problems of truck design must be car- 
tied much further. There is a wide-spread impression 
that shock absorbers are the answer, but there is also a 
wide-spread belief that the costs of maintenance both in 
labor and in out-of-service time are excessive. Profitable 
Passenger operations in future years will result from low 
maintenance costs, for the advancing costs of labor must 
be overcome in the design stage. 

“In the face of higher and higher labor costs per hour, 
we must minimize cleaning and maintenance man-hours. 
This also must be done by improved design, for the stand- 
ards of cleanliness on American railways must be vastly 
improved if we are successfully to compete. I cannot take 
for granted the pre-war cleanliness standards. 


SEAT SPACING 


“In seating, I think that we have made notable prog- 
Tess in meeting the public’s desires in recent years. In 
my mind it is regrettable that emphasis seems to be on 

number of inches between seat centers rather than a 
less specific but more desirable emphasis upon room for 
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the passenger. Our mechanical department people have 
convinced me that adequate space for New Haven runs 
can be secured in 3914-in. seat centers, although there 
seems to be an almost universal insistence upon a 4114-in. 
minimum regardless of the mechanism or the contour of 
the seat. 


AIR CONDITIONING AND LIGHTING 


“Aside from the complaints about failures and inade- 
quate cooling capacity, one of the great complaints about 
air conditioning results from the drafts caused by faulty 
design of the ducts. Whether or not the electrostatic 
dirt-removing devices are utilized in connection with air- 
conditioning installations, the minimum standard must 


In the January, 1946, issue of the Railway 
Mechanical Engineer appeared the paper en- 
titled, “Passenger Cars—1946 Models,” pre- 
sented before the Railroad Division, The 
American Society of Mechanical Engineers, 
at the annual meeting of the society at New 
York on November 29, 1945, by Allen W. 
Clarke, assistant general mechanical engineer, 
American Car and Foundry Company, St. 
Charles, Mo. Mr. Clarke predicted that the 
curved skirt adopted in the 1940 Association 
of American Railroad’s specification would 
be absent or abbreviated in the 1946 cars for 
maintenance reasons. He analyzed the forces 
acting on the center sill and included for- 
mulae for determining approximately the 
center-sill moments. In dealing with the 
weight, cost and appearance of materials he 
emphasized the importance of the weights of 
‘specialties and accessories because the struc- 
tural shell is only 25 to 35 per cent of the 
total car weight; he said lowest costs favor 
mild carbon steel and that low-alloy high- 
tensile steel is less expensive than stainless 
steel when designs are of equal strength; and 
for appearance stainless steel was well 
adapted for shiny unpainted exteriors while 
low-alloy high-tensile steel and aluminum 
were best for painted exteriors. Mr. Clarke 
stressed comfort and cleanliness for new 
coaches. He believed much more could be 
done in standardizing designs without 
stifling progress and stressed the added cost 
caused by diversity in car types. 


be an adequate, reliable air-conditioning system which 
will give us a significant advantage over other modes of 
transportation. This is one field in which we can excel, 
and we should capitalize upon it. 

“One advantage enjoyed by the railroads has never 
been properly exploited: We can, and in the future we 
must, provide better lighting. Not only for passenger 
comfort and satisfaction, but also because the lights, 
themselves, provide a nighttime advertisement for our 
product, is it important that we take advantage of every 
one of the recent advances. Our railroad is experiment- 
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ing with a cold-cathode fluorescent lighting system which 
fills the entire car with light, provides excellent light at 
reading plane, and yet eliminates glare, hot spots, and 


ow 
“Although there have been notable advances in the 
elimination of noise within the body of the car, much 
still remains to be done, and the customer expects 
much more. 


Tue HAND-LUGGAGE PROBLEM 


“So far as I know, only one attempt has been made to 
solve one of the railroads’ most serious problems—han- 
dling of hand baggage—at least only one attempt along 
structural and designing lines. Changed customs, changed 
luggage design, and the gradual decrease in the practice 
of checking baggage, has caused a serious problem within 
the car. This problem has been solved in part by im- 
proved luggage racks and storage bins, but the problem 
remains at final terminal destination. At intermediate 
points, slow baggage handling has had a harmful effect 
upon schedules. At terminal destination, with a con- 
centration of passengers, slow unloading is not only un- 
comfortable; but a positive deterrent to travel on the 
rails.” 


Mr. Kiefer’s Comment 


Mr. Kiefer prefaced his discussion with an account of 
the many complicated mechanisms that are now a basic 
part of the modern passenger car and additional aux- 
iliaries and conveniences that are being added or pro- 
posed for new cars. “To keep these cars moving on 
advertised schedules,” he said, “now necessitates and 
will continue to require much more specialized mainte- 
nance attention with correspondingly higher costs in the 
future.” Mr. Kiefer mentioned the expanding use of ad- 
ditional auxiliaries such as radio service, enunciators, 
inter-car telephone systems, circulating ice-cooled drink- 
ing water, power-actuated end doors, electric-eye mecha- 
nisms for swinging doors, and more elaborate interior 
finish and decorating schemes. “Recently,” he said, “a 
number of proposals have been made to add complicated 
electrically actuated apparatus for the detection of hot 
journals. On our railroad we have introduced and now 
are making extensive applications for this purpose of a 
simple and what we regard as a more practical and 
reliable installation for maintenance and service.” 

Referring specifically to Mr. Clarke’s paper, Mr. Kiefer 
stated, “A number of important factors enter into the 
decision as to whether stainless steel, aluminum, un- 
painted or painted surfaces, or combinations of both 
should be used, especially where complete trains are in- 
volved. The use of finish coatings on the private auto- 
mobile, including preference for the darker and more 
conservative colors, may be influenced by the fact that 
the owner either must pay for or perform the cleaning 
operations. Originally it was claimed, among other 
things, by the advocates of stainless-steel exteriors for 
passenger cars, and this was not confined to the different 
builders, that not only was the cost of painting saved 
but that little, if any, cleaning would be necessary. Sub- 
sequent experience has shown the need for the same 
cleaning attention of stainless-steel exteriors as for 
painted surfaces and sometimes under certain conditions 
of operation the maintenance costs for this work on the 
former are higher than with the latter. 

“Whether the initial cost of cars having low-alloy 
high-tensile steel body construction is less than that of 
stainless steel, is determined currently from actual bids 
on complete cars. As stated by the author, and with 
-other things being equal, it is believed little, if any, dif- 
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ference in weight of the complete unit may be expected 
to result from the respective uses of these two materials, 


WEIGHT OF SPECIALTIES 


“I am glad Mr. Clarke has pointed out the relatively 
small percentage of ‘total car’ represented by the body 
shell, which amounts to about 2 to 35 per cent of the 
complete unit. Beyond the ranks of the equipment de 
signers this over-all car weight situation is not gen 
realized or understood and I agree fully with the author 
on ‘the necessity for a thorough study of weights of spe 
cialties, finished materials, and accessories’ by the sup- 
pliers of these important items. This is an urgent need 
but its fulfillment is not easy to attain because not infre 
quently the specialty manufacturer is inclined to think 
about his own equipment alone and to conclude that a 
given number of pounds weight reduction therein is not 
important. What he should do is to consider this prob- 
lem in terms of weight percentages against the total car 
and then get to work to make his contribution accord- 
ingly.” 

INTERIOR EQUIPMENT 


In commenting on luggage handling, Mr. Kiefer men- 
tioned the luggage elevator arrangement installed by one 
railroad with its disadvantages being additional cost, 
maintenance, space required, and congestion caused by 
passenger crowding around the outlet. He said that 
luggage handling at destinations of long runs usually 
does not take over two minutes but that the habit of 
passengers to line up at the end of the car for ten minutes 
o more makes the luggage-handling time seem much 
onger. 

Mr. Kiefer referred to the progress made in humidity 
control and to the need for greater uniformity of heating, 
ventilating, and cooling. While it is necessary to design 
car interiors for efficient cleaning he believed satisfactory 
conditions on long runs could only be maintained by ade- 
quate attention enroute and at terminals. 


Better Car CONNECTIONS 


Referring to riding qualities and comfort, Mr. Kiefer 
said, “The advent, several years ago, of effective double- 
acting cushioning devices and tight-lock couplers which 
replaces the usual varying amounts of free slack with 
controlled resiliency, has made it unnecessary to contend 
with rough action and dynamiting between the cars of 
non-articulated trains while starting, running, or stop- 
ping. In addition to the sealed and better insulated 
bodies of air-conditioned cars, two of the most important 
contributions to noise reduction have consisted of the 
car connection and the introduction of buffer-plate mech- 
anism designed for maintenance with relative freedom 
from slack, together with diaphragms at the ends of the 
cars, spring-supported from the top. 

“The next most important problem is to reduce the 
effects of lateral car body action. If this could be 
brought up to the same relative standards as now are 
available for the elimination of noise and longitudin 
shocks between cars, and the vertical ride obtained with 
latest trucks having the bolsters supported by snu 
helical springs, little, if any instrumentation would 
necessary for practical confirmation of the results. 

Speaking of standardization he believed it should be 
confined to car body design. “A standard of any kind, 
he said, “is good and should be continued in use only 3 
long as it is the best thing for the intended purpose, anè 
in view of all of the foreseen competitive difficulties, aa 
cluding subsidized forms of competing transportation, d 
is not believed that now is the time to enforce rigid stan 
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ardization. There is also some question as to whether 
reductions in prices from the builders would result from 
this alone, even though it were accomplished. From the 
standpoint of the builder, quantity orders for cars appear 
to mean more in competitive bidding than any other one 
factor. One way to control costs is to avoid changes of 
consequence after orders have been placed. Such altera- 
tions always result in substantial extras from the builders, 
for which justification usually can be shown.” 


Murphy Presents Weight Breakdown 


Mr. Murphy presented a breakdown of the weight 
savings, comparing the weight of an old heavy coach with 
a new lightweight coach: 


Frame iaoe ti wad BWA ORs EERIE EARS Ue BA Aaa be RAE ETE me weed 
Finish and floor ...............-.: cee eee eens 
ORR Locusta ted a aa n eea ata Ne ible ANE 
Air conditioning, heating and electrical equipment 
Body specialties and misc. ............. 000... cece cece eee ees 


Total savings in car weight 


Mr. Murphy observed that experience with the modern 
four-wheel truck has demonstrated a safety comparable 
to any truck in service. “Furthermore,” he said, “there 
is a relationship between the truck and body weight 
which affects riding qualities. A heavy truck under a 
light body is not conducive to the best ride. The weight 
of the conventional six-wheel truck with 5-in. by 9-in. 
journals is 48,000 lb. per car, while the weight of a 
modern four-wheel truck, for the average lightweight 
coach, with 5%4-in. by 10-in. journals is 36,000 Ib. 
car and the difference in cost is approximately $3,000 
per car in favor of the four-wheel type. It is my belief 
that the railroads should take a keener interest in truck 
development,” he said. 


Less Ricm SpeciFIcaATIONS WILL EFFECT SAVINGS 


On standardization, Mr. Murphy stated, “We agree 
that the passenger-car industry can go much further in 
standardization without even approaching the point where 
progress may be stifled. The railroads can now help 
themselves and the industry if they would allow a little 
more leeway by permitting the use of some of the car- 
builders’ standard features of construction rather than 
the railroad specifying every detail as to just how a 
battery box, the door, or the floor is to be made. Stand- 
ardization of this type will save both time and money and 
will still permit tailoring of the car to suit the require- 
ments that are determined by the traffic conditions in 
which the cars are to operate.” 


Travilla on Truck Weights 


Mr. Travilla’s remarks dealt with the car trucks, par- 
ticularly with respect to weights. He presented the fol- 
lowing breakdown of truck weight to indicate the diffi- 
culty of getting weight out of the trucks: 


Truck Parts Per Cent 
end: boxes: o.. 0 sce ea y ig ae operetta Meee tie’ 35 
Truck frame and center plate ............. eee ee eee ees 25 
Brake cylinders BOOS) ooon a ena kOe ob tL oe be aed 15 
Equalizers PPAT E E Carn OSs ales n 
TAON A R E A E 
100 


Of these items, it is possible, he said, to save 10 per 
cent of the truckframe vop by the use of alloy-steel 
castings—a reduction of 2.5 per cent of the total truck 
weight. 

Colonel Ragsdale on Stainless Steel 


Colonel Ragsdale confined his discussion of Mr. 
Clarke’s paper to points on which he disagreed. He felt 
that the railroads should offer relaxed travel and not 
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“added excitement” such as baby rooms, movie shows, 
and dance floors. He believed the Astra-Dome car will 
find limited application, “limited in some cases by lack 
of overhead clearances.” He noted that a small per- 
centage of items cause a disproportionately large per- 
centage of maintenance and personally wished someone 
would start an Anti-Outer Diaphragm Society. 

In respect to strength Colonel Ragsdale stated: “The 
Budd attitude has been that the A.A.R. practices were 
distinctly minimum. It was not intended that we build 
down to them because they were supposed to be all- 
sufficient. Instead, the Budd Company has followed the 
thought that we should build even beyond the strength 
of the strongest car which might ever get into a train. 
With this in mind, we tested a well-known coach of con- 
ventional heavy design. We used that rather than the 
A.A.R. practices as our yardstick. Naturally, we exceed 
all of those practices.” Mr. Ragsdale cited a recent test 
of a car which represents the Budd’s postwar construc- 
tion. The results, he said, were not just margins above 
the A.A.R. requirements, but were “multiplies of them” : 


Strength of underframe between bolsters, lb. ............... 2,180,000 
Strength of draft-gear lugs, Ib. 1.2... ... cee cece eee eee eee 100,000 
Compression in line of buffer, || See eee ne, See eee Ges Rime 1,865,000 
Compression across collision posts, 18 in. above floor, lb. ....... 380,000 
Load across top of collision A E NEEN Wie 120,000 
Deflection under 1,000,000-Ib. load in line of coupler, in. . 5 


Discussing materials, Colonel Ragsdale said: “Mr. 
Clarke comments upon the increased cost of stainless 
steel with, as he says, ‘. . . little if any difference in weight 
when designs are of equal strength.’ That is the point. 
When the weights are comparable, the strength values 
are not comparable. He admits a weight improvement 
over carbon steel by the use of low alloys which are 30 
per cent stronger than carbon steel, but denies any fur- 
ther improvement by the use of stainless, which is 100 
per cent stronger than the low alloys. 

“I realize that one doesn’t design from laboratory 
values alone. If we did, we'd still have wooden cars. 
It is a strange commentary that—by all formulas—one 
can build just as light and just as strong no matter 
whether one uses stainless steel, aluminum alloy, wood or 
presumably plastics. The respective values of tensile 
strength, modulus of elasticity and weight balance out 
almost exactly. Actually, we use all four in our car 
building and to them add low-alloy steel, arc welded but 
stress relieved. There seems to be a use for everything, 
in its place, and price alone should not determine where 
it should go.” 


Nystrom Wants Less Weight 


Mr. Nystrom expressed the opinion that a passenger 
car can be built which will not weigh much over 100,000 


Ib. “I know we can build a satisfactory passenger truck 


which will weigh 30,000 Ib. per car set,” he said. “In 
connection with weight, I believe that the car builders 
have struggled and done a good job, but the specialty 
companies have not followed and probably do not ap- 
preciate the value of weight reduction. 

“In building passenger cars we should figure in ounces 
to save weight and I have a rough measuring stick to 
pay a maximum of a dollar for each pound of weight 
saved in passenger cars and locomotive design and a 
maximum of ten cents per pound of weight saved in a 
freight car. 

“I very much liked Mr. McCarthy’s appraisal of pas- 
senger cars. I believe particularly the pretty exterior 1s 
much the same as a woman’s hat—the style changes. In 
the matter of skirts or shields, my opinion has been that 
they are entirely unnecessary, and at least one railroad 
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Great Northern 


50-Ton Drop-Bottom Gondolas 


One of the Great Northern 50-ton gondolas built by Pressed Steel 


Five ucnprep 50-ton all-welded low-alloy steel drop- Cars embody all-welded low-alloy 
bottom gondolas, recently delivered to the Great Northern, steel construction—Weigh 42,000 
will be used in general service for hauling such commod- 18 ee 

ities as coal, sugar beets, pulp wood, lumber, sand, gravel, lb. each—The doors have wide 
and grain in emergency. The light weight of these cars, openings — For general service 


built by the Pressed Steel Car Company and equipped with 

A.S.F. Ride-Control trucks and one-wear wrought steel 

wheels, averages 42,000 lb. Volume capacity is provided 

to carry a maximum load of 127,000 Ib. of coal and 

strength enough for any lading permitted in this type of favor of the new cars has been achieved in spite of heavier 

car in interchange service. door shafts and greater strength at numerous points in 
The actual average weight of 42,000 Ib. attained in the car construction, as well as the use of swivel-shank 

building these cars may be compared with 48,500 1b. for couplers, cushion coupler carriers and some other special- 

a reasonably comparable series of riveted open-hearth ties not included in the 1937-built cars. About 1,426 Ib. 

steel gondolas, built by Pressed Steel for the Great North- of the 6,500 Ib. weight saving is represented by the differ- 

ern in 1937. The indicated weight saving of 6,500 lb. in ence in weight of the Ride-Control trucks and the con- 


Interior of Great Northern 
gondola with the drop doors 
closed 


G.N. 75099 
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Welded alloy-steel under- 
frame for the Great North- ° 
ern 50-ton gondola 


ventional spring-plank trucks equipped with chilled-tread 
wheels, as used on the earlier cars. 

The car structure, except for minor details, is formed 
of low-alloy high-tensile steel and practically all welded. 
The safety appliances are required by law to be secured 
by rivets or bolts and because the ladders apply at the 
seam joining the ends to the sides, rivets are used through- 
out for this joint which takes care of the safety appliances 
and at the same time facilitated erection in the car- 
building plant. 


Designed for Long Service Life 


The car has been designed with a high factor of safety 
to assure long life and minimum maintenance. Five 
makes of high-tensile steel are utilized, all having a mini- 
mum yield strength of approximately 50, 000 1b. per sq. in. 
Before approving the use of these steels and the electrodes 
proposed, the Pressed Steel Car Company made weld 
tests on all combinations and, after TR the car, 
subjected it to impact tests up to and including 16 miles 
an hour to further check the welding. 

To insure practically complete discharge of lading 
through the doors, a modified form of type A center sill 


General Dimensions and Weights of G. N. 50-Ton Gondolas 


Length inside of body, ft.-in, eonan a eee eee 40— 6 
Width inside of body, ft.-in, 2.0.00 nier aan eee eee 

Depth of car body inside, ft.-in. 
Width over side stakes, ft.-in. 


Length over striking plates, ft.-in. 
Distance from center to center of trucks, ft.-in. ............... 
Height from rail to bearing surface of center heres ft.-in, 
Height from rail to center of coupler, ft.- 
Height from rail to top of floor, ft.-in. ... 
Height from rail to top of body, ft.-in. ... 
Length of door opening, ft.-in. 
Center to center of side bearings, ft.-in. 
Cubic contents top of sides, cu. ft. 
Cubic contents with 10 in. + ReaD, © cu.- vf, 
Nominal capacity, lb. .. 

Light, weight, 1b. ossis cece s ace poseo cae Spee aae seas 

Road) limit i occ vase de aea sata K ban ss 137" ‘000 


construction was used. This consists of two A. A. R. Z- 
section center sills joined together by welding and on 
top of this a 10-in. H-section is welded. These welds 
were all automatic or machine welds, made by the Union- 
melt process. 

Unionmelt welds were also utilized for joining side 
sheets to top and bottom members, stakes to the side 
sheets, and combined bolster center fillers and rear draft 
lugs to center sills. Other welds were applied by hand. 
The electric arc welding process was used throughout. 


Partial side and end elevations of the Great Northern 50-ton gondola 


Railway M ical 
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A flat-top reinforced door of welded construction is 
used to facilitate unloading with clam shell buckets and 
to minimize damage in such unloading. This also assures 
a smooth surface for the flow of lading in dumping. Also 
to minimize damage by clam-shell buckets, heavier cross- 
member cover plates are used than would be necessa 
to carry the load alone. These features, along wi 
2%4-in. diameter door shafts instead of 214-in. previously 
standard for cars of this capacity, are all utilized with 
the view to assuring increased life and minimizing main- 
tenance. 


Materials and Specialties Installed 


Low-alloy high-tensile alloy steels, used exclusively for 
various parts of the gondola car bodies are as follows: 
Center sill Z-sections on 300 cars and top H-sections on 
500 cars are made of Mayari steel, supplied by the Bethle- 
hem Steel Company ; center sill Z-sections on 200 cars, 
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Section Through Side Stake 
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Section at Crossbearer 
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Specialties Used on 500 New G. N. 50-Ton Gondolas 
Car builder Fresséd Steel Car Company, Pitts 
Draft gears, Type M-25, 200 cars Cardwell Westinghouse Company, 


T A-22-XB, 300 cars W. H. Miner, Inc., Chicago 
Couplers, swiuci-butt Buck Siel Castings Company, Co- 
: o 


eye 
umbus, Q! 
Coupler yokes, 200 cars.......... 


i eo 


ter, N. PA 
National Malleable & Steel Castings 


200 cars.......... aoe alee g 
.» Clevelan io 
100 cars.......... B e Steel Castings Company, Co- 
Diii Š dutana lumbus, Ohio 
ra r carriers; 
plug fetainers CoA eae ea Ae Central Railway Supply Company, Chi- 
cago 
Uncoupling arrangement ........ Standard Railway Equipment Manufac 
ae turing Cae Equipment Ind. 
Draft gear ET, retainers; b: e 7 
pipe tee e Oo iter er aire Illinois Railway Equipment Company, 
icago 
Coupler centering device......... Standard Railway Equipment Manufac- 
i Y, ond, Ind. 


tu 
Side bearings, Barber............ S 


Y, 
Air brakes, Type AB. ETETE Par 


tandard Ca: Chicago 
New York Air Brake Company, Water. 
Aj Hand Brake Company, Chicago 
ax , 
Universal Railwry Devices Company, 


cba 5 


Section at Bolster 


Top of Rail 


Cross-sections of the Great Northern 50-ton gondola 


also 500 car sets of bolster top cover plates, jacking plates, 
comer caps, side sheets and other parts are made of 
U. S. S. Cor-Ten steel, supplied by the Carnegie-IIlinois 
Steel Corporation; cross-bearer web plates, bolster bot- 
tom plates, cross-tie bottom plates and other parts on 500 
cars are made of Yoloy steel, supplied by the Youngs- 
town Sheet & Tube Co.; door stiffener angles, side 
stakes, sub-side sills, bolster web plates, crossbearer bot- 
tom plates and other parts are made of NAX No. 9112 
steel, supplied by the Great Lakes Steel Corporation ; 
floor sheets for 500 cars are made of Cor-Ten steel, sup- 
plied by the Republic Steel Corporation. 

In addition to other specialties used on the cars, as 
shown in the table, ends are car builder’s own corrugated 
design made of %-in. low-alloy steel plate, and the creep- 
ing shaft arrangement used in operating the drop doors 
also is of Pressed Steel Car Company design. 


Details of the Car Construction 


All rolled-steel plates and shapes used in construction 
of the new Great Northern gondolas are made of low- 
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Brake steps, 250 cars........... 

250 cars........... 
Defect card holder 
Trucks, A-3 Ride-Control 


Dust guards 
Dust guard plug retainer......... 


Apex Railway Products Company, Chi- 
cago 

United States Gypsum Company, Chi- 
cago 

Apex Railway Products Company, Chi- 

American Steel Foundries, Chicago 

Ajax-Consoli pany, Chicago 

Central Railway Supply Company, Chi- 
cago 

Bethlehem Steel Company, Bethichem, 


Wheels, one-wear steel—250 cars.. 


a. A 
250 cars.. Carnegie-Illinois Steel Corporation, 
icago 
Axles ............ ..200 cars . Bethlehem Steel Company, Bethlebem, 
a. 
300 cars.. Carnegie-Illinois Steel Corp. Chicago 
ournal box lids ................ sco Box Lid Co: y {cago s 
ournal bearings—125 cars....... National Bearing etals Corporation, 
uis, 0. 
cars....... Magnus Metal Corporation, Chicago 
Brake beams, A.A.R. No. 15... American Steel Foundries, 
Brake shoes and keys ........... American Brake Shoe Co., New York 


Brake beam levers and hangers; Pittsbi Forgings Company, Coreop- 
bottom brake rods ee 


erry 


nee ee teen eeee 


Gusti Mfg. Company, Chicage 
Spring Packing Chicago 
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alloy high-tensile steel, except the draft attachment parts, 
foundation brake rigging and safety appliances. The 
A. A. R. Z-section center sills weigh 31.3 lb. per ft. and 
the 33-lb. per ft. H-section welded on top of the center 
sill extends in one continuous member for full car length. 

The body bolsters consist of 14-in. web plates with 4 6- 
in. top cover plate and %g-in. bottom cover plate. The 
main cross-bearers consist of %4g-in. web plate and 
5 -in. top and bottom cover plate. Three intermediate 
cross-ties consist of 84 g-in. web plate with %g-in. top and 
bottom cover plates. All are reinforced with %-in. stiff- 
eners and welded to produce strong unit constructions. 

Sub side sills are %4-in. pressed steel, extending from 
the bolsters to the car ends. Side sheets are %g-in. thick, 
reinforced at the top with 54,-in. 14-lb. Z-shapes and 
at the bottom the sheets are sloped and fastened to 314-in. 
by 2%4-in. by %¢-in. angles. Each side of the car has 
seven vertical 14-in. pressed steel outside stakes. Forty- 
four 44%-in. by 414-in. stake pockets on the inside are 
made of %-in. round steel and located 16 on each side and 
6 on each end. 

Each side sheet at the slope is reinforced with %¢-in. 
plates located at the side stake positions, all welded in 
place. The Pressed Steel corrugated ends are reinforced 
at the top with the same Z-shape used on the car sides. 
The end sheets extend down and are flanged at the bottom 
to form the end sill, being reinforced with a 54 -in. door- 
closing piece and %-in. stiffeners. The end sheets are 
flanged at the sides and connected to the side sheets with 
flanges and 34g-in. connection angles. 

The 16 drop doors are made of %p»-in. plate, eight on 
each side of the car and comprising built-up welded con- 
struction substantially reinforced. Each door is hung 
with three open-hearth steel hinges with a pin through the 
cast-steel hinge butts. The Pressed Steel Car Company’s 
creeping shaft arrangement is used in operating the drop 
doors. Door shafts are 2%4-in. diameter S. A. E. 1045 
steel with creep-shaft bearings of malleable iron. 

When closed, the drop doors form an unusually flat, 
smooth and tight floor for the car. Another interesting 
feature of the drop doors is the provision of slightly 
taised ribs around and just inside of the door edges which 
have the effect of tending to prevent clam-shell bucket 
teeth from hooking into the doors and damaging them 
while attempts are being made to fill and lift the bucket. 


Passenger Cars - 1946 Models 
(Continued from page 67) 


has had the courage to abbreviate them to a very con- 
siderable extent. Col. Ragsdale advocated an anti- 
diaphragm league. I would like to announce he has one 
member in it already. In the 1946 cars, the Milwaukee 
Railroad is going to eliminate the outer diaphragms.” 


Turnbull Sticks to Traffic 


As a traffic man, Mr. Turnbull considered the mer- 
chandising and not the engineering aspects of the sub- 
ject. Referring to passenger business, he said, “The de- 
sign of the commuter-service equipment has not been 
mentioned today. Some railroads have little of this 
service and wish they had less while others are very much 
interested in it. I merely ask this question today: 
shouldn’t we continue to stick to simplicity of design, 
the rapid loading and unloading principles, durable but 
plain upholstery that can be quickly cleaned, linoleum or 
tile floors with floor corners eliminated, comfortable non- 
reclining seats, emergency toilet facilities, good lighting 
for newspaper and magazine reading, no air condition- 
ing, but large fans and no food service? 

“In my opinion the ‘bump,’ ‘the bulge,’ the ‘vista 
dome,’ the ‘astra dome’ or observation deck, are here to 
stay. It is a direct answer to bus advertising of ‘See 
the country from the open road.’ 

“Large, non-fogging windows with easily operated 
venetian blinds, full and night lighting, dependable air 
conditioning, the ingenious and non-offensive use of radio 
plus a public-address system and the possible skillful 
application of movies will be included on tomorrow’s 
trains. 

“From the sleeping-car viewpoint the roomette and 
bedroom will probably maintain their popularity in the 
next decade and will continue to be improved. So many 
times in these busy days a roomette is used by two per- 
sons. My suggestion is to offset the aisle of the roomette 
car and add a few inches on one side for the double and 
take off a few on the other side for the single. Beyond 
this we’ve got to find a convenient way for the roomette 
traveler to go to the lavatory without going through the 
present elaborate procedure.” 


* * + 


A 2-10-4-type locomotive just out of the Oelwein shops of the Chicago Great Western 
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EDITORIALS 


Color Dynamies 


Most railway mechanical officers, particularly in the 
locomotive department, understand the meaning of 
dynamic augment; they know the difference between 
“static and dynamic forces; but do they appreciate the 
significance of dynamic colors or color dynamics? 

The dictionary describes dynamic as an adjective 
pertaining to mechanical force. Hence it is doubtless 
not strictly correct to call any paint pigment or coating 
dynamic. And yet we speak of dynamic personalities, 
meaning forceful people, and it cannot be questioned that 
various colors or color contrasts have as definite a phys- 
sical effect upon people as mechanical force. 

The reason for these general remarks is that railroads 
have been getting such favorable public reaction from the 
use of color in modern streamline trains and passenger 
stations that a number of progressive managements are 
now giving consideration to the possible advantages of 
applying scientific color dynamics in shop buildings 
and terminals where men have to work and efficient 
production is desired. In exploring the possibilities 
along this line, the Chesapeake & Ohio, for example, 
has made a practical application of this art in its chemi- 
cal and physical laboratories at Huntington, West Va. 

When buildings for this test department were first 
constructed, the interior decorative treatment, if it could 
be called that, followed the usual pattern of the day, 
with flat, non-reflecting paint on walls, window frames 
and steel work, machines painted gray and benches and 
tables mostly finished in dark oak. The resultant gloomy 
impression could hardly fail to be transmitted to all 
who worked there. Today, as repainted and decorated 
in accordance with the new principles mentioned, these 
laboratories present a much more bright and pleasing 
aspect and laboratory personnel are relieved of mental 
and physical depression caused by the former drab, 
non-contrasting color scheme and background. 

With high ceilings and a large amount of exposed 
structural steel and piping in the Huntington labora- 
tories, there was no need for a receding color, such as 
light blue or green, on the ceilings as would otherwise 
have been required. Instead, the ceilings are painted 
a semi-gloss white to give adequate reflective properties 
and steel surfaces and pipes are painted aluminum. All 
electrical conduit, switch boxes and motors are painted 
a focal red to stand out in bold relief. 

The two major objectives in selecting color combina- 
tions for the physical laboratory were: (1) to achieve 
an easily detected color difference between stationary 
and moving parts of machines and materials being 
worked or handled, and (2) to utilize colors which 
would reflect the necessary brightness. Seven separate 
colors or tints were used as follows: Focal ivory, vista 
green (dark shade), focal yellow (spectrum color), 
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focal beige, focal red (dark shade), sea-foam green 
(relatively light) and suntone (light shade of yellow). 

The side walls of the physical laboratory are painted 
in both focal and receding colors, namely sea-foam 
green and the end walls suntone, a dado of vista green 
being used with both colors. Cabinets and cupboards 
are beige or vista green, both with beige doors. Work 
benches have vista green bodies and focal yellow tops. 
Stationary machine parts, in general, are vista green 
and moving parts yellow, except for special conditions 
such as flywheels which are focal red with focal yellow 
or beige operating handles. In the case of a shaper, the 
ram is beige and the head and table a focal yellow. A 
somewhat different but complementary color scheme is 
used in the chemical laboratory. 

Experience with color dynamics at the Huntington 
laboratories demonstrates the practicability of this 
scientific method, or some variation of it, for improving 
working conditions and stimulating increased output. 
On entering the laboratories, the first impression of 
possibly excessive color use quickly passes, leaving a 
pleasing effect because of harmonious color contrasts. 
In the case of workers who become’ thoroughly accus- 
tomed to these colors, the various color combinations 
prove restful, produce no eye strain or irritation of the 
nerves and make it relatively easier to turn out better 
work with less effort. 


Kilowatt Vs. Ampere Ratings 


It has been suggested that the long, perhaps too long, 
established custom of rating car electrical equipment 
in amperes and ampere-hours be discontinued and that 
watts and kilowatts be used. When car lighting was 
young, most of the installations were 32-volt systems. 
Generators were rated in volts and amperes,—there 
were no motors,—and batteries were sold with a guar- 
antee that they would deliver a certain number of am- 
peres for a certain number of hours. After some dis- 
cussion, the number of hours was fixed at eight. Lamps 
were rated in candle power and had little influence on 
the situation except that they took a lot of current and 
gave very little light. Wattmeters were scarce, and 
such instruments as were available to electricians were 
limited essentially to voltmeters and ammeters. 

Since that time, the situation has undergone a con- 
siderable change. Power requirements have increased 
five to twenty times, 20-kilowatt generators being used 
commonly on air conditioned cars. There are both in- 
candescent and fluorescent lamps, several motors on 
each car, and there may be a multiplicity of power-con- 
suming devices, ranging all the way from temperature, 
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or brake-control relays, to heating devices. The greater 
cumber of cars in service have 32-volt systems, but it 
is now evident that an increasing number will employ 
64 volts and many will have 115-volt power supply. 
Diesel-generator sets are also available for furnishing 
220-volt, three-phase power. 

To avoid confusion, and to simplify the making of 
calculations and comparisons, it would seem logical 
that all car equipment be rated in watts and kilowatts. 
The greatest possible objection to this might be the 
matter of battery ratings, but it seems probable that the 
manufacturers could agree on a kilowatt rating, perhaps 
tased on average discharge voltage. Motors would, of 
course, continue to be rated in horsepower, but this 
would add no complications to the present situation. 

This is something for consideration by railroad men 
who equip and maintain the car equipment. The first 
opportunity for concerted action is the meeting of the 
Electrical Section, Mechanical Division, A.A.R., to be 
keld in Chicago on October 22, 23 and 24, 1946. 


Utilizing Machine Capacity 


One eastern railroad is making progress in increasing 
its shop production by carefully establishing the poten- 
tal capacity of its machine-tool equipment and then 
setting this as a goal toward which the organization is 
constantly striving. This is noteworthy because most 
railroad shops have had a glimpse of efficiency experts as 
ttey have from time to time moved into railroad shops to 
“streamline” production and in most instances have 
moved out after a brief stay with a crestfallen look on 
their faces. The variety of work and the‘lack of volume 
inthe repair and construction of motive power and 
rolling stock, together with the haphazard effort made 
in studying the problems involved, have been handicaps 
that have, in general, “stumped the experts.” 

As workmen have a natural antagonism toward any 
attempt to increase production without proving how 
they will benefit by such an improvement it is interest- 
ing to note that the answer this railroad has to any 
argument a man may have for not cooperating is that 
if a certain item cannot be produced at a lower cost 
than it can be purchased, then the railroad will stop 
making it and will buy it. On that basis it pays the 
workman to help for he knows that the increase in units 
of work per unit of time will save rather than eliminate 
his job. : 

Each job is analyzed and observed. Machine time 
for a particular piece of work is determined by calcu- 
lations based on the known capacity of the equipment 
to machine a given material at definite speeds, feeds, 
and depths of cut. With this calculated machine-time 
indexed at 100 the job is studied for methods by which 
the goal may be attained. It is an impossible goal, of 
Course, because handling time and the personal needs 
of the workmen must be considered, but it is something 
to shoot at. The study may show that a new machine 
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is required for the work or that material handling must 
be changed and the result is frequently not only an in- 
crease in production but also a reduction in the energy 
required of the workman. It may also show that the 
work may be produced more economically by concen- 
trating a particular kind of work at one geographical 
location instead of at several different shops. Naturally, 
a decision of this kind could not be made by small rail- 
roads with all shop facilities located at one point. 

Charts show that the production index does not reach 
the maximum possible point overnight but it does have 
a gratifying upward slope. The results indicate that 
the methods could very well be studied for possible 
application elsewhere. 


Let’s Do A 
Good Committee Job 


When the confusion of the post-war period is over the 
chances are that the railroad industry will settle down 
and mechanical men will start thinking about what will 
have to be done to improve design and maintenance 
standards of motive power and rolling stock. 

In this year of 1946 there will be meetings of the 
associations of the mechanical department personnel 
and already the technical committees of several asso- 
ciations are forming and organizing for the work 
which will culminate in this year’s meetings. Those 
who happen to be committee chairmen may already 
have run up against the rather discouraging problem 
of the unwillingness of many men in railroad service 
to serve on technical committees because of lack of time. 
This, if any one wants to take the trouble to subject 
it to analysis, is a pretty lame excuse, for the most 
outstanding jobs in association committee work are 
done by the busiest men. For an individual to-offer 
“lack of time” as a reason for not doing his bit on a 
committee of his association when he is so requested 
is tantamount to saying that he doesn’t know how to 
organize his time as well as his boss does for he'll prob- 
ably find that the boss is working, not on one committee 
but on several of them. 

To serve on a committee is not an obligation, for 
the instances where a man is ordered to undertake a 
committee job are rare—in most instances one is asked 
to serve. Rather it is a privilege and before declining 
it might be worth while to consider that before a com- 
mittee chairman asks you to serve on his committee he 
probably has asked a number of his railroad friends for 
the names of several good men who might possess 
ability and experience enough to contribute valuable in- 
formation for the report that the committee is formu- 
lating. Don’t say “No” unless you also take into con- 
sideration the fact that you may actually be letting down 
a friend who had a very high regard for your ability, 
and your knowledge of your business. 

All of which brings us to the purely mercenary side 
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of the value of working on an association committee. 
If any railroad man has any doubt of that let him go 
back over the reports of the various mechanical depart- 
ment associations, including the Mechanical Division, 
for the past 10 years and jot down the names of the 
men who made up those committees. He will prob- 
ably soon become aware of the fact that most of the 
chief officers of the railroads of this country have been 
chosen from among such men. And there is a mighty 
good reason for it which a simple test will prove: If 
you want to get ahead you will have to know more and 
more about your job and, if you want to know actually 
how little you know about your work just sit down, 
all by yourself, and try to write a report about some 
phase of it. You'll be amazed at the number of things 
that you thought you knew all about, concerning which 
you know very little. That’s one of the things a com- 
mittee job does. 

So, therefore, when, during the months to come, 
someone approaches you and says, “We'd like to have 
you serve on our committee” consider well your answer. 
Maybe those who are looking for men to fill bigger jobs 
are trying to find out whether or not you're the man. 


The Problem of 
Weight Reduction 


The presentation of the paper by Allen W. Clarke, 
assistant general mechanical engineer, American Car 
and Foundry Company, at a railroad session during the 
last annual meeting of the American Society of Me- 
chanical Engineers was followed by constructive and 
illuminating discussion, a summary of which appears 
elsewhere in this issue. Among those discussions deal- 
ing with the engineering aspects of the paper weight 
came in for major consideration. The greatest contri- 
bution in the reduction of weight, it was pointed out, 
has been made by the car-body structure, with some 
from the truck structure and with less from furnishings 
and equipment. 

During the early years of the lightweight develop- 
ment weight analyses of actual heavy and lightweight 
cars were made and compared by the Mechanical Ad- 
visory Committee of the Federal Coordinator of Trans- 
portation which suggest that no great progress in the 
character of weight reduction has since been made. 

` The heavy car, with six-wheel trucks having 5-in. by 
9-in. journals, weighed 172,000 Ib.; a lightweight car 
with four-wheel trucks, having 5-in. by 9-in. journals, 
weighed 107,500 1b., a reduction of over 37 per cent. 
Of this reduction 28,315 Ib. came from the car-body 
structure, exclusive of interior finish, interior furnish- 
ings, windows, insulation and coupling equipment ; 4,953 
Ib. came from the mechanical equipment, including the 
heating system, water supply, electrical equipment, air- 
conditioning equipment, and brakes, and 9,802 Ib. from 
the remainder and its furnishings. The greatest propor- 
tionate reduction was from the bare car body structure 


74 


which was slightly more than half the weight of the 
total car body of the heavy car and was reduced by 
46 per cent. The least reduction was from mechanical 
equipment which weighed approximately one third as 
much as the bare body of the heavy car and was reduced 
by only 21 per cent. The total reduction of the fur- 
nished and equipped light car body was 36.2 per cent. 

By the substitution of four-wheel trucks with 5-in, 
by 9-in. journals for the six-wheel trucks with the same 
size journals, the truck weights per car set were reduced 
by 23,000 lb.—about 44 per cent. 

In comparing actual car weights some of the changes, 
particularly those pertaining to furnishings and equip- 
ment, may be accounted for by differences in specifica- 
tions or types rather than as the result of changes in 
materials or design for the specific purpose of weight 
reduction. It may be assumed that, at the early date 
of the study from which these comparisons are drawn, 
little in the way of special design or materials was in- 
volved in the mechanical equipment on the light cars. 

It is interesting to note that the trucks under the 
lightweight cars at the time of the analysis by the 
Coordinator’s committee had been brought down to 
30,000 Ib. per car set, a figure which has not since been 
bettered. 

As the discussion indicates, the problem of further 
passenger-car weight reduction has now become a 
matter of careful analysis of details, particularly details 
of furnishings and specialties of all kinds, with a view 
to extracting from each, irrespective of the proportion 
of the total weight of the car which it represents, as 
high a percentage of its own weight as skill in the 
choice of materials and design will permit. 


NEW BOOKS 


Pipinc HanpBooK—By Sabin Crocker, M.E. Fourth 
Edition, 1945. Published by McGraw-Hill Book 
Company, Inc., New York. 1,376 pages, 41⁄4 in. by? 
in. Bound in Fabrikoid. Price $7. 

The original edition of this handbook, in 1930, was of- 

fered for the use of those interested in the design of 

piping systems in power plants, distribution systems and 


‘industrial plants together with the related data of mate- 


rials, standards and installation. Through this and suc- 
ceeding editions the comprehensive information utilized 
by those who have occasion to deal with piping problems 
has been assembled and brought up to date. 

In this, the fourth edition, the scope of the handbook 
has been extended to include chapters on gas, refrigeta- 
tion and hydraulic power transmission piping as well as 
on corrosion, including protective coatings. f 

All existing codes, dimensional standards and material 
specifications for piping have been revised to date and 
the handbook now includes all important codes such 8$ 
those of the A.S.M.E., the American Society of Heat- 
ing and Ventilating Engineers, the American Stand- 
ards Association, etc. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Staybolt Application“ 


Tue most aD Wiser of tests conducted during the 
past three years has the seal welding of staybolts. 
Seal welding has proved to be an effective and readily 
available method for eliminating staybolt leakage, one of 
the most important causes of cracked side sheets. The 
committee recommends the procedure for driving and seal 
welding shown in Fig. 1 and is encouraging test installa- 
tions to prove its value. Another promising development 
isthe setting of staybolts with explosive charges, and road 
tests are now in progress. The method is simple; the ex- 
plosive charges, connected in series, are inserted in small 
holes drilled in the ends of the staybolts and fired electri- 
ally. It flanges the ends and expands the threads of a 
number of staybolts at one time. 

Tests to determine the service life, obtained from various 


Set Staybolt, If Threads 


$ = So Die 


same Size as Bolt 


inished Head 


AG 


Completed Weld 
Fig. 1—Procedure recommended in seal weld- 
ing of staybolts 


kinds of locomotive firebox steels, has been in progress 
since about 1940. Test sheets were applied to left and 
Tight sides of fireboxes to get a direct comparison of the 
steels on each type of locomotive boiler. The committee 
feels that test data given in Table I should be reported as a 
matter of interest and usefulness. The data shows that 
where staybolt leakage occurs, no decided advantage is 
gained by the use of any particular firebox steel. The com- 
mittee agreed that the use of copper-nickel staybolts in the 
breaking zone will prolong the life of staybolts before 
breakage. 


Factors Affecting Staybolt Service 


The quality of workmanship in many backshops and en- 
ginehouses can and should be improved. Workmanship, 
no matter how high the quality, cannot be expected to over- 
come inadequacies in the established practices involving 
material, tools, machinery, designs, and methods. There- 
Baier Hans Atsocition “An tndividaal report made by W. C. Masters, 


tales engineer, Flannery Bolt Company, as a part of this topic, will appear 
i a later issue, 


Fennia ngohanloal Engineer 


Seal welding gives excellent 
results and setting staybolts 
by use of explosives is under 
test — Influence of staybolt 
practices and leakage on life 
of firebox steels is reported 


fore, these must first be improved before the influence of 
workmanship can be evaluated. 

The top boiler checks equipped with spray nozzle or 
other suitable mixing device are practically essential on 
boilers equipped with feedwater pumps and highly desir- 
able on boilers equipped with live or exhaust steam injec- 
tors. The top boiler checks, when locomotives are oper- 
ating, eliminates the human element, avoids abnormally 
high thermal shocks by making it impossible to admit cold 
water without adequate mixing to equalize the water tem- 
peratures and hence avoids the flow of relatively cold wa- 
ter along the belly of the boiler to the firebox sheets. This 
is supported by theory, common sense, data from tests on 
several railroads, and by manufacturers’ service engineers. 

The committee find that the proposed change in stay- 
bolting practices are effective in spite of any suspected 
influence of oil in the boiler. Nevertheless, all reasonable 
means should be employed to keep oil out of the boiler. 
On locomotives equipped with exhaust steam injectors, 
the top boiler check and the addition of a suitable colloid 


Fig. 2—Skimmer with filter of Monel cloth 
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may prove effective in sludging the oil so that it may be 
reduced to a harmless degree in blowing down. On Ioco- 
motives equipped with closed feedwater heaters with the 
condensate passed to the tender, a suitable skimmer is 
recommended. Figs. 2 and 3 show skimmers used with 
very good results as indicated by the data in Table II. 

_ Benefits should certainly result if means could be pro- 
vided to give positive circulation at the lower portion of 


eo 


Fig. 3—Skimmer without metal cloth filter 


firebox sheets. The results of tests given in Table III 
conducted with a side sheet circulator may be of interest. 
Until such a time as fireboxes are designed and built to 
withstand the abusive treatment some railroads give their 
boilers in cooling down and washing, the committee sug- 
gests that the Cold Water Method, such as described by 
R. W. Barrett, chief boiler inspector, Canadian National, 
in the 1943 proceedings of the Master Boiler Makers’ 
Association,* be given careful consideration. 

F. H. Maurer, boiler foreman, Boston & Albany, told 
a very interesting story about the effect on staybolts of 
severe temperature changes : “Several months ago a dem- 
onstration was held at our terminal to prove what actu- 
ally happens when the feedwater pump is used on a loco- 
motive when standing. The test was witnessed by a fore- 
man, engineer, fireman, hostler, fire tender, fire cleaner, 
and the road foreman of engines. The locomotive used 
had a full head (200 Ib. per sq. in.) of steam, a good fire 
in the firebox with sheets, and staybolts in good condition. 
With two inches of water in the glass and the blower part- 
ly open, the feedwater pump was turned on. The stay- 
bolts in the side sheets started leaking when the water 
glass was half full. The feedwater pump was shut off 
with a full glass of water, and 85 staybolts were found 
leaking freely in both side sheets.” 

The cerrected condition of water used in locomotive 
boilers has a great deal to do with preventing staybolt 
leakage. The committee recommends its use under proper 
supervision and cooperation. 


Staybolt Threads and Taps 


The pitch diameter should be held to the standard of 
the American Standards Association with a lead of plus 
or minus 0.003 in. The use of a special thread microm- 
eter to gauge the taps for pitch 1s very essential. On 
many railroads, staybolt taps are checked for their pitch 
diameter with micrometers before they are placed in 
stock. With this procedure staybolts can be threaded to 


f “See page 30, January, 1944, issue of Railway Mechanical Engineer for 
abstract of Mr. Barrett’s report. 
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the tap size, checked with a go and no-gap snap gauge, 


and placed in stock. 


However, any tap, regardless of tolerance, may be 
used satisfactorily by the following method : Tap out one 


Table I—Influence of Staybolt Leakage and Comparative 
Life of Various Materials and Methods 


Side sheet 
material 
Test —— 
No. Left Right 
ta) A A 
Deox. Deox. 
Wb) A B 
Deox. Deox. 
L- 
clad 
2(a) E D 
Alloy Deox. 
Deox. 
2(b) A A 
Deox. Deox. 
2c) A A 
Deox. Deox. 
3(a) 
Deox. Deox. 
3(b) A 
Deox. Deox. 
3(c) 
Deox. Deox. 
4a) A 
Deox. Deox. 
4(b) A A 
A(c) C Cc 
Deox. Deox. 
Ni. Ni. 
clad clad 
5(a) 
Deox. Deox. 
5(b) D D 
Deox. Deox. 
6(a) B D 
Deox. Deox. 
6(b) A A 
7(a) B D 
Deox. Deox. 
7(b) D D 
8(a) A B 
Deox. Deox. 
8(b) A A 
Deox. Deox. 
9(a) B 
Deox. Deox. 
9(b) A 
Deox. Deox 
10 B D 
Deox. Deox. 
11(a) A A 
Deox. Deox. 
11(b) B A 
Deox. Deox. 
12(a) A 
Deox. Deox. 
12(b) A A 
Deox. Deox. 
13(a) 
Deox. Deox. 
13(b) A A 
Deox. Deox. 
14(a) A A 
Deox. Deox. 
14(b) A A 
Deox. Deox. 
1S(a) A A 
Deox. Deox. 
15(b) A A 
Deox. Deox. 
16(a) A A 
Deox. Deox. 
16(b) A A 
17 A A 
18 A A 


Staybolts 


Left 
Iron 


Iron 


TEA 
Right 


Iron 


Ni.- 
Cu. 


Iron 
Iron 


Iron 
Iron 
Iron 
Iron 


Iron 


Iron 


Staybolts 
seal welded 


m 
Left Righ Mileage 
No No 61,741 


Yes Yes 138,825 


59,170 
52,025 


64,234 
105,201 
92,763 
90,067 
61,290 


65,515 


182,630 


40,588 
42,728 
74,608 


71,606 
58,392 


85,173 
110,598 
68,479 
59,688 
84,720 
141,371 
137,925 


169,152 
70,555 


126,213 
39,554 


62,621 


38,369 
84,778 
84,985 
90,853 
145,279 


187,097 


Railway 


Remarks 


Test out-—both side 
sheets and staybols 
removed 

Test on—no cracks 


Test out—both sde 

sheets and staybots 

removed 

Test out—sheets 

patched at 16,501 and 

again at 29,053 miles 
est on—no leaks, no 

cracks 

Test out—leakage 

started 

Test out—leakage 

started 

Test on—no leaks, no 

cracks 

Test out—both side 

sheets and staybolts 

removed 

Test out—both side 

sheets and staybolts 

removed 

Test on—no leaks, no 

cracks 


Test out—both side 
sheets and staybols 
removed 
Test on—initial appli- 
cation of stay bolts very 
loose fit 
Test out—both side 
sheets and = staybolts 
removed 


Test out—both side 
sheets and staybolts 
removed S 
Test out—both side 
sheets and staybolts 
removed 

Test out—patched 
both sides at 44.37! 
miles 

Test on — staybolts 
leaking both sides 
Test out 


Test out — patched 
both sides at 40,254 
miles, again at 44.466 
miles 

Test out — patched 
both sides at 98,636 
miles i 
Test out—both side 
sheets and staybolts 
removed 

Test on—no leaks, no 
cracks ` 
Test out—both side 
sheets and staybolts 
removed 

Test still on 


Test out—both side 
sheets and staybokts 
removed { 
Test out —one-half iron 
and iron alloy stay- 
bolts renewed at 48,398 
miles = 
Test out—both side 
sheets and staybals 
removed ` 
Test out—both side 
sheets and staybolts 
removed X 
Test out—both side 
sheets and staybolts 
removed ae 
Test out—part side 
sheet and three-fourths 
of stavbolts removed 
Test out—all staybolts 
removed; cracked holes 
welded 
Test out—onehalf of 
staybolts removed from 
both sides and patched 
at 187,097 miles 
Test on—no leakage at 
eee driven at 
aybolts re-driv 
18,934 miles and 40.916 
miles 
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hole in a plate 34 in. by 2 in. by 2 in. and try each tap of 
a given size in the tapped hole by hand. If all taps are 
found to have the right fit, use them on the boiler. The 
plate is then used at the staybolt threading machine and 
each bolt is fitted to the tapped hole. 

It is believed that a better thread will be produced by 
the use of an air moter with an average working speed of 


Table [I—Comparative Data 


Side 
Test sheet Staybolts Skimmer Mileage Remarks 
1(a) A Iron No 31,964 Test out 
10} A Iron Fig. 2 71,697 Test still on 
2a) A Iron No 5,287 Test out 
20b) A Iron Fig. 3 116,835 Test still on 


155 r.p.m. for all staybolt tapping. This speed is not to 
be confused with free speeds which are listed in cata- 
logues. In threading staybolts, it is recommended that a 
Class 3 fit for the pitch diameter be used as listed for 12- 
itch series threads in the A. S. A. rules. Bar stock must 
uniformly round and not be more than 4% in. oversize 

to assure a good quality of thread finish. The recom- 


Table I[1I—Influence of Circulation and Comparative Life of 
Various Materials and Methods 


Side sheet Staybolts Side sheet 
material Staybolts Sealwelded circulators Final 
Tat ———_—_. —_—_——__. —"——. —*"——. mile- 

No. Left Right Left Right Left Right Left Right age Remarks 
1(a) B D Iron Iron No No No No 84,475 Test out — 
Deox. Deox. sheets and 

staybolts re- 
mov 
1(b) A A Iron Iron No No Yes Yes 108,097 Test on — 
Deox. Deox. both sides 
patched at 
88,187 miles 
2(a) D D Iron Iron No No No No 52,801 Test out — 
Deox. Deox. both side 
sheets and 
staybolts re- 
movi 
2(b) C Cc Ni- Ni- No No No No 26,249 Test out — 
Deox. Deox. Cu. Cu. both side 
Ni. Ni. sheets and 
clad clad staybolts 
removed 
2c) A A Iron Iron No No No No 53,914 Test out — 
Deox. Deox. both side 
sheets and 
etaybolts 
removed 
2d) A A Iron Iron No No No No 133,391 Test on — no 
Deox. leaks, no 
crac! 
3a) A A Iron Iron Ne No No No 29,923 Test out — 
Deox. Deox. both side 
sheets and 
staybolts re- 
moved; feed- 
water epe? 
remov 
3(b) A A Iron Iron No No Yes Yes 125,117 Test on—feed 
Deox. Deox. water pump 
re-applied at 
52,483 miles. 
No leaks, no 
cracks 
4a) A A Iron Iron No No No No 54,192 Test out — 
Deox. Deox. both side 
sheets and 
staybolts 
removed 
40) A A Iron Iron No No No No 63,459 Test out — 
. Deox. both side 
ts and 
staybolts 
removed 
4(c) A A Iron Iron No No No No 140,299 Test on—side 
sheets patch- 
ed at 116,856 
miles 
5(a) A A Iron Iron No No No No 109,837 Test out — 
Deox. xX. both side 
sheets 
patched at 
62,419 miles 
S(b) C Cc Ni- Ni- No No No No 19,078 Test out — 
Deox. Deox. cu. cu loose fit on 
Ni. Ni staybolts 
clad clad 
Sc) A A Iron Iron No No Yes Yes 84,179 Test out—no 
Deox. Deox. leaks, no 
cracks, loco- 
motive con- 
demn 
6(a) A A Iron Iron No No No No 61,263 Test out—all 
Deox. Deox. staybolts re- 
newed at 
48,809 miles 
Rail Mechanical Engineer 
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Side sheet Staybolts Side sheet 
material Staybolts Seal welded circulators Final 
Test ———_, mile- 
No. Left Right Left Right Left Right t Right age Remarks 
6(b) A A Iron Iron No No Yes Yes 48,287 Test out—cir- 
Deox. Deox. culators and 
both side 
sheets re- 
moved 
6(c) A A Iron Iron No No No No 116,835 Test on — 
Deox. Deox. nickel -copper 
cloth filter in 
condensate 
line on tender 
7(a) A A Iron Iron No No No No 61,764 Test out — 
Deox. Deox. both side 
sheets and 
staybolts 
removed 
7(b) A A Iron Iron No No Yes Yes 198,441 Test on — 
Deox. Deox. patched both 
sides at 61,455 
miles, again 


at 66,534 miles 


8(a) A A Iron Iron No No No No 62,305 Test out — 
Deox. Deox. both side 
sheets and 
staybolts 
removed 
8(b) A A Iron Iron No No Yes Yes 121,426 Test still on— 
Deox. Deox. patched both 
coe 
.725 miles 
9a) O 10) Iron Iron No No No No 91,604 Test out — 
Not Not patched both 
Deox. Deox. sides at i 
71,336 miles 
9(b) A A Iron Iron No No Yes Yea 82,713 Test still on— 
Deox. Deox. nocr 
10(a) B D Iron Iron No No No No _ 84,475 Test out — 
Deox. Deox. both side 
sheets and 
etaybolts 
removed 
10(b) A A Iron Iron No No Yes Yes 112,187 Test on — 
Deox. Deox. patched both 
sides at 
61,247 miles. 
11(a) O o Iron Iron No No No No 105,027 Test out—all 
Not Not staybolts re- 
Deox. Deox. newed and 
holes welded 
at 60,334 miles 
11(b) A A Iron Iron No No Yes Yes 110,675 Test out — 
Deox. Deox. patched both 
sides at 
50,341 miles 
11(c) A A Iron Iron No No Yes Yes 82,501 Test on — no 
Deox. Deox. leaks, 2 cracks 


mended speed of threading machines to produce quality 
threads and reasonable die life is 25 circumferential feet 


per minute. For a coolant any good sulphur-base oil 
should be used. 


Seal Welding 


During the test period quite a number of remarks have 
been made as to the soundness of seal welding and its 
cost. Seal welding of staybolts will positively eliminate 
staybolt leakage. As to its cost, one dumping of the loco- 
motive and the caulking or re-driving of leaky staybolts 
will warrant the expenditure. It will take two men 12 
hrs. at $1.50 per hr. to clean and seal weld the staybolts 
on an average side sheet of 600 bolts. Even with the use 
of explosive charges, which we believe will be adopted for 
expanding staybolts in the post-war boiler, all staybolts 
may be seal welded to good advantage. 

Laboratory tests on seal-welded staybolts for holding 
power under load in a vibrating machine may not indicate 
any more strength than the ordinary driven bolts but the 
service life of seal-welded staybolts in tests has more than 
proved its value. There have been no leaks, no cracks, 
no out of serviee, and nearly triple the mileage. They 
are still in service with no indication of any weakness 
either in the staybolts or sheets on any material used. 

Mr. Ivan A. Johnson, boiler foreman, Chicago & North 
Western, made the following comments regarding stay- 
bolts: “We buy staybolts with U. S. Standard threads, 
.005 over .005 under standard. Taps are bought .005 over 
and .005 under standard. Staybolts are matched with taps 
to a 12-in. wrench fit, tapped with a 260-r.p.m. motor and 
run in with a 240-r.p.m. motor. Staybolts are run in from 
the inside to outside, set at 214 threads and cut off with 


77 


cutting torch. They are held with a 60-ib. dolly bar and 
driven on the outside first and then on the inside with a 
No. 60 air gun and plug, after which the ragged edges are 
snapped off. 

“There are so many things to cause a poor application of 
staybolts. Heavy blowers on knocking fires, poor applica- 
tion of brick arch causing unequal heat distribution, 
plugged flues, leaky units, quick blow down and refill with 
water not the temperature of sheets, all cause leakage. 
When heavy leakage occurs staybolts should be redriven 
with a No. 60 air hammer and held on the outside sheet. 
It is far better practice to drive the staybolts on the fire 
side with a No. 60 air hammer and not hold on than to use 
a light hammer. 

“Circulation of boiler water has done much to stop stay- 
bolt leakage but good boiler washing and water treatment 
are major causes of longer life of sheets. Washouts are 
made twice a month, using a hot water system.” 


Effect of Water Circulation 


B. E. Larson, mechanical engineer, Locomotive Firebox 
Company, made the following comments on circulation: 
“The great increase in the over-all size of fireboxes of 
modern steam locomotives has introduced stresses affect- 
ing the maintenance problem relating to side sheets, com- 
bustion chambers, and staybolts which need careful study 
by the boiler designer in cooperation with the practical 
boilermaker. Large fireboxes generally do not have water 
legs wide enough to provide a sufficient volume of water 
in the area of maximum heat transfer. Some recent loco- 
motives have fireboxes with water legs which are from 6 
in. to 7 in. between sheets at the mud ring. Data should 
be developed for the service of side sheets and staybolts 
in fireboxes with wide water legs as compared to narrow 
water legs, 4 in. to 5 in. wide, on locomotives with ap- 
proximately the same firebox dimensions working under 
the same operating conditions. 

“The velocity of the circulation of water is of great 
importance in reducing the maintenance of firebox sheets 
and staybolts. There is practically no circulation in the 
common fire-tube boiler. The flow of water in these 
boilers is only at a rate needed to replace the water being 
evaporated. This slow circulation produces dead spots, 
a contributing cause for the short life of firebox sheets. 
To increase the evaporation rate, every particle of water 
should be brought into contact with the heating surface 
and the only means of accomplishing this is by a high 
velocity of circulation. 

“Circulation at maximum velocity is accomplished with 
the use of syphons. This device produces uniform and 
positive circulation of water throughout the entire boiler 
which results in a uniform temperature of the water, 
thereby avoiding unequal contraction and expansion 
. stresses and giving longer life to the firebox sheets.” 

A. H. Willett, mechanical engineer, American Arch 
Company, Incorporated, stated : “The principal water-cir- 
culating elements used in locomotive fireboxes were in- 
tended originally as structures to provide better means 
for supporting fire brick arches. The installation of these 
devices, however, has done much to improve water circu- 
lation. The early form of water-circulating element is 
the well-known arch tube which allows water to flow 
from the throat sheet to the back head. This longitudinal 
flow creates an excessive head of water within the rear 
water leg which has a tendency to confuse and retard 
circulation in the water side legs. Since the heating load 
on the firebox sheets is intense, high velocity of circula- 
tion in the side water legs is essential in order to avoid 
resistance to heat transfer and the resultant overheating 
of metal and reduced efficiency. By tapping the side 
sheets at intervals with arch-supporting, water-circulat- 
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ing elements, a definite movement of the water in the side 
water legs toward the space above the crown sheet is 
produced. 

“While this type of water-circulating element plays an 
important part in establishing a desirable form of circu- 
lation in the side water legs and expedites the disengage- 
ment and release of steam bubbles from the water side of 
the sheets, it should not be looked upon as a solution of 
a problem relating to leaking staybolts and cracked side 
sheets.” 


Feedwater Pump Operation 


C. H. David, service engineer, The Superheater Com- 
pany, in commenting on feedwater pumps, said: “The 
pump should be run at only such speed as is necessary 
to supply the boiler and maintain an even water level, 
which is usually considered as % glass or two gauges of 
water. If no live steam valve is used to heat the water 
when the locomotive is drifting, then the feedwater pump 
should be shut down and the live steam injector used to 
supply water to the boiler. It is not good practice to use 
the feedwater heater and pump to put water into the boiler 
at the enginehouse, though no harm may be done where 
the live steam valve is used to heat the water. However, 
the feedwater heater should be tested each trip in order 
to know that it is working properly before the locomotive 
leaves the terminal. If it is feared that oil in the con- 
densate will cause trouble if it is allowed to enter the 
boiler with the feedwater, a skimmer or an oil separator 
should be used. From my experience I have found that 
the only time oil has ever entered the boilers with the con- 
densate is when the valves, cylinders, and auxiliaries have 
been over lubricated. 

“The top check with a spread inside the boiler is to be 
referred, particularly if the check is located close to the 
ront flue sheet. With the check located in this position 

there will be less leakage at check pads and less leaks and 
accumulation of mud and scale at the front ends of flues.” 

T. P. McGinnis, service engineer, The Superheater 
Company, stated: “The feedwater pump should not be 
used to supply the boiler in the enginehouse, especially 
without a live steam valve. If the pump must be used, 
even with a live steam valve, it should be run very slowly 
and with attention given to the lack of lubrication when 
a mechanical lubricator is used. In an efficient feedwater 
heating system, protected by a live steam valve and prop- 
erly used, it would seem relatively immaterial whether 
top or side checks are used except that in the top location 
the checks for both the pump and the injector may be con- 
veniently incorporated in one assembly. 

“Skimmers located in the tank have been widely used 
to separate and dispose of oil and dirt carried from the 
heater body by the condensate before it is mixed with the 
tank water. The apparent disadvantage of such a device 
is that it does nothing to protect the heater itself against 
the fouling effects of oil and other matter deposited in the 
heater body by the exhaust steam from cylinders and, in 
some instances, from auxiliary devices. The live steam 
valve is a valuable auxiliary of both the skimmer or sepa- 
rator since it acts to prevent a partial vacuum in the heat- 
er body which tends. to draw dust and cinders from the 
smokebox toward the heater through the exhaust chan- 
nels, The condensed exhaust steam carrying a consider- 
able amount of waste heat and forming a valuable addi- 
tion to the water supply should be returned to the boiler 
by the most direct and practicable route. In practice, 
this most direct route in a closed heater system is attained 
by emptying the condensate into the pump feed line 
through a condensate trap which acts to prevent exhaust 
steam from blowing directly into the feed pipe. This 
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method assures the condensate to be free of any contami- 
nating agents which might be harmful in the boiler, but 
the presence of oil and other matter introduced by the 
feedwater into the boiler has caused changes to be made 
in the condensate disposal. Thus, disposal into the tank 
came into common practice, at first without skimmers. 
Then skimmers were added in some cases to eliminate 
oil from the tank, from where some of it had reached the 
boilers. 

“In any ideal feedwater heating system the existing 
and widely used live steam valve is a necessity since it 
automatically protects the boiler against damaging effects 
of injection of cold water while the engine is standing or 
drifting. Since no effective means have yet been found 
to prevent a certain amount of pumping while no exhaust 
steam is available to heat the water going into the boiler, 
the live steam valve is, and should be, used as a means to 
protect against, but not to encourage, improper use of the 
pump. ater temperatures approximating those ob- 
tained by the use of injector are desired and obtained 
through the use of the live steam valve.” 

M. H. Cleaver, service engineer, Paige-Jones Chemical 
Company, has made the following comments regarding 
staybolt leaks: “Correct conditioning of water used in 
locomotive boilers has a great deal to do in preventing 
staybolt leaks. Water varies in mineral content at prac- 
tically every watering point and unless each supply is 
consistently treated with the correct chemicals suited to 
the particular supply, trouble may be expected. It has 
been found that by keeping the correct balances in the 
treated water at each tank, a minimum amount of trouble 
due to leaky staybolts will be experienced. In addition to 
correct chemical treatment, it is essential to keep a ratio 
of from 20 to 25 per cent between the total alkalinity and 
the dissolved solids in the boiler water. This ratio has 
been found in practice to give the best results and a mini- 
mum of trouble from corrosion, scale, pitting, and leaks. 
The alkalinity should be held at a minimum of 15 to 20 
grains per gallon for average waters, but, of course, there 
are cases where it has to be carried higher than this be- 
cause the character of the water and the operation of the 
locomotive require the carrying of high dissolved solids 
in the boiler. 

“Under these conditions, the scale forming solids are 
converted to sludge which is disposed of by adequate 
blow down, either hand blow or continuous blow, or 
both. Scale will not form around the staybolts at the 
sheet ; therefore the temperature will not tend to increase 
at this point, eliminating one cause of leaks. Even with 
a wide variation in water supplies, correct chemical treat- 
ment, preferably at the wayside tank, properly supervised, 
will provide a satisfactory water for locomotive boiler 
use. These remarks, of course, treat only with one aspect 
of staybolt leaks, but with consistent water treatment, 
leaks can be reduced to a minimum.” 


Committee 


The members of the committee are S. F. Christopher- 
sen (chairman), supervisor of boiler inspection and main- 
tenance, N. Y. N. H. & H.; F. Yochem (vice-chairman), 
general boiler inspector, Mo. Pac.; I. A. Johnson, boiler 
foreman, C. G. W.; G. Cravens, foreman boilermaker, 
T. & P.; F. H. Maurer, boiler foreman, B. & A.; F. P. 
Huston, research engineer, International Nickel Com- 
pany; D. R. Carse, railroad representative, Climax Mo- 
lybdenum Company; W. C. Masters, sales engineer, 
Flannery Bolt Company ; H. G. Mastin, service engineer, 
Dearborn Chemical Company; M. H. Cleaver, service 
engineer, Paige-Jones Chemical Company; B. E. Larson, 
mechanical engineer, Locomotive Firebox Company, and 
A. H. Willett, mechanical engineer, American Arch Com- 
pany, Incorporated. 
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Drilling 
Saddle Bolt Holes 


A convenient device which has been giving satisfactory 
service for some time in drilling and reaming radial bolt 
holes in cylinder saddles at the Decatur, Ill., shops of 
the Wabash is shown in the illustration. The principal 
objective in this design is to supply a firm but easily 
adjustable support for the end of the air-motor feed screw 
so the motor can be rotated as required for drilling holes 


Device used in drilling saddle 


bolt holes at the Decatur shops of 
the Wabash 


around the circumference of the smoke box and saddle 
and also adjusted longitudinally for onom holes on 
either side of the saddle. The device is in effect a firm 
but readily adjusted “dead-man” support for the end 
of the motor feed screw which assures the making of all 
holes on an accurate radial line from the center of the 
smoke box and saves a large amount of time otherwise 
required in adjusting some type of “dead-man” support 
for each individual drill position. 

A slotted center bar, made of l-in. by 5-in. steel with 
a 1% -in. slot in the center, is designed with short ends 
made of 2-in. round steel applied by welding. One of 
these ends is inserted in a tube at the center line of the 
boiler and the other or outer end is supported in a %-in. 
by 4in. horizontal crossbar, 104 in. long, also having 
slotted ends for adjustment to the boiler center line. 

The center arm, which is 60 in. long, carries a sliding 
head and is offset so that the 154g-in. hand-feed screw 
and a large hand-wheel are in accurate alignment with 
the boiler center line. A perforated circular plate, 14 in. 
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in diameter, is welded to the center bar at the point 
illustrated and, by means of suitable pins, can be used to 
hold the sliding head and hand-feed screw at any desired 
angle. The end of the 154-in. feed screw is countersunk 
to fit the pointed end of the motor feed screw and feed 
for both drilling and reaming is supplied by means of 
the large hand-wheel partially hidden by the cross-bar. 
By the use of this device, much time is saved in drilling 
and reaming cylinder saddle-bolt holes. 


Leeomotive Boiler 
Questions and Answers 


By George M. Davies 


Used department is for the help of those who 
sire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for seinio 


Welding Flues and Tubes 


Q.—When seal welding tubes and flues in the front tube sheet 
of a locomotive boiler, our practice is to skip around, thus avoid- 
ing the concentration of heat on the flue sheet. Would it be 
satisfactory to weld the tubes in rotation, provided the boiler 
was filled with cold water ?—M. E. F. 


A.—It is satisfactory to weld, in rotation, the tubes and 
flues in the front tube sheet of a locomotive boiler while 


Welding tubes and flues in dry boiler to avoid heating of flue sheet 


water is in the boiler because the tube sheet is cooled rap- 
idly by the water. It is possible to move along without 
any allowance for the effect of the arc upon the flue sheet. 
The general practice, however, is to weld the tubes when 
the boiler is dry. The welding can be continuous and 
overheating of the tube sheet can be avoided by the fol- 
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lowing method. Referring to the illustration, weld the top 
of flue 7 in row A and continue downward on flues 2, 3,4, 
etc., welding half a flue in this manner; skip a row, and 
weld the flues in row B in the same manner. After row B 
has been welded, the first row of flues will have cooled 
sufficiently and the welder can go back, clean the scale off 
the welds, and weld the other half of the first row. When 
welding the second half, the welds should be overlapped 
to insure a good weld where the top and bottom welds 
join. Then skip over two rows from row B and repeat 
the procedure, after which the bottom half of row B can 
be finished. Continue until all tubes have been welded. 
By welding the flues in this manner a uniform procedure 
is followed and the heat is not concentrated over any area 
for too long a period. 


Welding Throat Sheet 


Q.—In applying a patch to the throat sheet of a locomotive 
boiler, is it satisfactory to Vee out and weld the crack instead 
of drilling a hole at the ends of the crack to prevent the crack 
from progressing?—A. E. K. 


A.—It would be satisfactory to Vee out and weld the 
crack in a throat sheet before applying the patch if the 
crack is within the stayed or supported area of the throat 
sheet. This practice should not be extended to a continuous 
throat sheet where the throat sheet actually becomes a 
part of the shell course and is considered to be unstayed. 


Assembly Rack 
For Baker Valve Gear 


A Baker valve-gear assembly rack has been developed to 
expedite valve-gear repairs at the Grand Rapids, Mich., 
locomotive shop of the Pere Marquette. The two jib 
cranes seen at the left in one of the illustrations are used 
in connection with other work, but the vertical 6-in. steel 
post and upper swinging arm, equipped with a Chicago- 
Pneumatic one-ton air hoist at the right, have been in- 
stalled for the specific purpose of handling assembled 
Baker valve gears and brackets at the valve-gear repair 
position in the machine shop. 

With this arrangement the valve gears can be removed 
intact from the locomotive, trucked to the machine shop 
and mounted one on either side of the jib crane post at a 
convenient height for machinists to dismantle the valve 
gears, renew all necessary worn bushings and parts, re- 
assemble and adjust without leaving the position. All 
required materials and special tools are immediately avail- 
able, saving many trips to and from the locomotive, and 
a generally better repair job is done in less time. 

The construction of the jib crane is apparent. The 
main 6-in. by 6-ft. vertical tubular steel post is set in a 
firm foundation in the shop floor and has two 114-in. by 
15-in. by 15-in. vertical steel plates welded on either side 
to support the valve-gear brackets. Slotted holes in these 
steel plates are designed to accommodate all types and 
sizes of Baker valve-gear brackets. 

The upper part of the vertical post, telescoping and 
revolving in the lower part, consists of a 4in. by 6-ft. 
steel tube which carries at the top a double-bar horizontal 
boom arranged to support a four-wheel traveling dolly 
and the pneumatic hoist. The horizontal boom, 6 ft. long, 
strengthened by a 7%-in. truss rod, has an extension to the 
left of the vertical post with a diagonal pull-bar and right- 
and-left 2-in. adjusting screw, used in leveling the boom 
so the dolly and pneumatic hoist will always move easily 
and stay in position when lifting valve-gear brackets into 
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position or replacing them on trucks for transportation 
back to the erecting shop. In this way, all manual lifting 
is avoided. 


Valve Assembly Clamp 


Another convenient device, used at the same shop for 
assisting main valve repairs, is the valve-assembly clamp. 
This consists of a welded steel plate construction, 12 in. 
square by 30 in. high, designed with a V-plate at the top 
to support the spool which is held firmly against any 
movement by a jaw and adjustable lever-clamping ar- 
rangement. Pressure is supplied from an 8-in. vertical 


“The main-valve repair bench 
as at the right and the piston- 
oiai ae at the 
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air cylinder. With the bull rings, packing rings, follow- 
ers and valve stem in place, two vertical arms operated 
by a 2%-in. by 15%-in. horizontal air cylinder draw these 
parts together and the entire assembly is rigidly held 
while the valve stem nuts are being tightened. 

To the right of the valve-assembly jig is a 7-in. vise 
mounted on a steel plate bench supported from the shop 
floor by a single large steel tube. There are no under- 
neath drawers where materials and tools can be lost or 
hidden. At the extreme right is the packing assembly 
table where rings are fitted and assembled ready for ap- 
plication in the repaired main valves. 


A rack used for assembling 

the Baker valve-gear at the 

Grand Rapids shops of the 
Pere Marquette 


With the 
Car Foremen and Inspectors 


C. & N. W. Uses 

Highway Wreck Truck 

Elaborating on an idea first described in the October, 
1943, Railway Mechanical Engineer, The Chicago & 


North Western has recently placed in service in the 
Chicago terminal area a Chevrolet 11⁄4-ton truck which 


Interior equipment with l-beam extended to support the chain hoist 
and trolley 


has been specially equipped to carry a crew of four men 
and necessary tools quickly to the scene of derailments 
of cars or locomotives and, in many instances, enabling 
the rolling stock to be placed back on the rails with much 
less delay and cost than formerly. This truck is used for 
light wrecking service at Chicago terminal yards and thus 
avoids the necessity and expense of calling a wreck train 
crew and using the steam derrick for any except heavy 
wrecking jobs. 

As an example of how this wreck truck is used and 
has saved money during a period of car and locomotive 
shortage, the following typical day’s work may be of in- 
terest. A freight car was derailed at the Sixteenth 
Street Chicago yard and, after finishing this job, the truck 
proceeded to the Fortieth Street yard where a pony truck 
was taken from under a locomotive which was derailed 
and could not be moved and which would have required 
otherwise the use of a steam wrecker. At the South 
Chicago elevator, two box cars with heavy grain loads 
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were placed back on the rails, an operation which would 
formerly have required ordering a foreign line wrecker 
at substantial cost. In two months’ operation, it is esti- 
mated that this wreck truck saved $467 exclusive of 
what might have been required to pay for foreign-line 
wreck equipment. 

The truck can not only move from its heated garage 
at Proviso, Ill., to any point where freight cars or loco- 
motives have been derailed, but can move across tracks 
in freight yards when necessary. This is accomplished 
by means of four pairs of wood V-blocks which straddle 
the steel rails and are wide enough to take the dual 
tires of the truck. These blocks are held against the rail 
head by light steel straps so that the truck wheels can 
easily roll up one pair of V-blocks, across the rail head 
and down on the other side and similarly over the other 
rail. 

When called for an emergency light wrecking opera- 
tion, the truck usually arrives at the scene of the acci- 
dent in 30 to 45 minutes; the car is jacked and blocked 
up; rerailer frogs applied; and any available locomotive 
used to pull the car back on the rails. This is usually ac- 
complished before a steam wrecker could be called and 
moved to the job. As a result of the effectiveness and 
flexibility of this equipment, the steam wreck train has 
been used only about 50 per cent as much as formerly 
required, saving many calls for the full wreck-train crew 


I-beam pushed back into the truck body—Rear curtain and other 


details also shown 
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C. & N. W. highway truck for light wrecking operations in the Chicago terminal area 


and locomotive crew. In fact, it is now proposed to ac- 
quire a second wreck truck for use in the Chicago down- 
town district, based on exceptionally satisfactory results 
with the one at Proviso. 


How the Truck Is Equipped 


The Chevrolet 114-ton chassis has been fitted with a 
lightweight riveted steel body, built at the Chicago shops 
of the C. & N. W., where all equipment needed in con- 
nection with light wrecking operations was installed. 
One of the interesting features of the truck design is 
provision of a sliding 4-in. I-beam suspended from the 
roof frame at the center which can be pulled out and used 
in connection with a 34-ton chain hoist and trolley for 
loading and unloading heavy tools and equipment. When 
not in use, this I-beam is pushed back into the truck. 

For cutting and welding operations, dual oxygen and 
acetylene tanks are strapped against the right inside wall 
of the truck and a spool above carries 100 ft. of welding 
hose—more than enough to reach to any position where 
cutting or welding would ordinarily have to be done. The 
truck is also equipped with two 50-ton jacks and 25-ton 
jacks which are held against the truck walls by removable 
pin-connected straps. Light steel cables used for moving 
cars and other heavy material are also carried in the truck. 

The seat box on the left in the truck body has an up- 
holstered leather cover and is long enough to accommo- 
date a number of men, but four car-repair men is the 
crew normally employed. The seat-box cover, when 
lifted, exposes a number of bins designed to accommo- 
date extra journal brass, journal-box packing, small 
jacks and other tools. A small flood light in the upper 
rear corner of the truck gives illumination to the entire 
interior when necessary to select special tools or blocking 
during night operation. Two steel boxes built under the 
truck body on either side near the front, give storage 
to the relatively heavy and awkward-to-handle cast 
steel rerailer frogs. 

Welded to the chassis at the rear of the truck is a steel 
I-bolt which may be used when necessary for pulling 
light loads or even moving freight cars under favorable 
conditions. A side hand hold and brake step on the rear 
right corner of the truck facilitate entrance into the 
truck body and have a distinct railroad flavor which is 
augmented by two sliding cab curtains used to close the 
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rear of the truck when desired. The truck exterior is 
painted with the familiar North Western “400” colors 
and train insignia. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Defect Cards Are 
Basis for Bill Rendered 


Canadian National Railways car 477625 was damaged on 
December 18, 1942, in a collision on the Chicago, St. Paul, 
Minneapolis & Omaha. Under the provisions of Rule 
112, the C. St. P. M. & O. requested a statement of de- 
preciated value which was furnished by the Canadian 
National with the request for a list of the major items 
of damage and the cost of temporary repairs required 
to move the car home on its own wheels. At the request 
of the Canadian National, the car was loaded and re- 
turned to them with defect cards covering the damage 
to the car. After receiving the car, the Canadian Na- 
tional did not elect to make repairs but dismantled it and 
rendered a bill against the C. St. P. M. & O. for its 
depreciated value less salvage and cost of dismantling. 
The latter believed the bill should be confined to items 
listed on the defect cards in accordance with Rule 94 
because the cost of repairs would not exceed the depre- 
ciated value less salvage and the cost of dismantling and 
because the Canadian National elected to dismantle the 
car before reaching any agreement. The Canadian Na- 
tional stated the car was not worth repairing as the cost 
of repairs would exceed its depreciated value. It believed 
that Rule 94 in effect at the time the car was damaged 
applied only to cars dismantled because they were worn 
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out whereas this car was built in 1939 and the damage 
was the only reason for dismantling it. 

In a decision given on April 12, 1942, the Arbitration 
Committee said, “Decision as to whether car shall be 
repaired or dismantled rests with the owner and, on that 
basis, bill should be rendered under the provisions of 
Rule 112 if car is repaired, or under the provisions of 
Rule 94 in effect on date car was damaged if car is dis- 
mantled. In either case, bill should be rendered on basis 
of defect cards as issued.” Case 1811, Chicago, St. Paul, 
Minneapolis, & Omaha versus Canadian National. 


The Carman’s Part 
In Claim Prevention* 


By Joe Marshall 


During the twelve months ending July, 1945, railway 
freight claims amounted to $71,615,749. The effect of 
war conditions is shown by the fact that this is 29.9 per 
cent over 1944, and 85.4 per cent over 1943. Most of 
this is not influenced by anything the carman does or does 
not do. It is the accumulation of failures by thousands 
of shipper and railroad employees. Somebody, some- 
where, does something that makes someone at some other 
place fall down on the job. 

The principal objective of the National Committee 
on Prevention of Loss and Damage is to co-ordinate the 
activities of everyone concerned with freight handling 
to the end that each man will understand the relationship 
of his job to other jobs, and do nothing that will result in 
a transportation failure. 

The story is too long to tell here, in full, so I will talk 
only about the carman’s place in this picture in the post- 
war effort to produce trouble-free transportation. 

We have always considered supervision as the key to 
prevention of failures, but it is not sufficient to cover the 
many ramifications of loss and damage prevention. There 
are too many angles to watch. That is why the National 


E Abstract of a paper before the January 15 meeting of the Car Depart- 
ment Association of St. Louis. Mr. Marshall is a special representative of 
the Association of American Railroads, Freight Claim Division. 


Committee favors employee-committee activity as an aid 
to supervision. When the men can meet occasionally to 
discuss failures and ideas for improvement of practices, 
they bring up matters never reached by supervision. 

Take rules, for example; supervision rarely explains 
the principles underlining the rules, hence there are many 
failures to follow established rules. The best way to 
implant this informatiin is by committee discussion, and 
carmen should definitely participate in inter-departmental 
safety-first or loss-and-damage-prevention committee 
meetings, where these are now held or will shortly be 
scheduled as railroads get along into reconversion. 

You men know something about freight claim rules 
under which claims, after settlement, are distributed be- 
tween the railroads. In talking to your inspectors here 
in 1940, I mentioned the record which must be maintained 
to show that you actually inspected a certain car for a 
particular commodity. Some roads are still being charged 
with claims because they failed to keep a permanent record 
showing where the car was inspected, extent of inspection, 
by whom, and condition of the car. 


File the Inspection Cards After Cars Are Loaded 


The easiest way to keep that record is to file the in- 
spection card after the car is loaded. At any rate, if you 
keep that record, you will save some money because you 
will not be charged with failure to inspect a car which 
was actually inspected, but no record kept to show it. 

The same rule applies to a carrier transferring a car 
en route when damage occurs due to defects in the car- 
Keep a record of the nature of the defects so the adjuster 
will know the exact nature of defect and whether or not it 
should have been observed before loading. 

Many claims running from $300 to $1,500 are paid. 
because of loading galvanized wire in a car previously 
loaded with salt. For some time I have been trying to 
devise a scheme which will inform the carman regarding 
the nature of the commodity last loaded in a car, also 
how it was cleaned and for what future loading. The 
cleaning must comport with the nature of the commodity. 
This matter received good attention by the Car Depart- 
ment Officers’ Association meeting in October, 1940, but: 

we are still working on it. Perhaps you can help here. 


Where much damage to lading and equipment occurs 
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To show the extent of this trouble, here are some fig- 
ures on certain classes of freight loaded in cars previously 
carrying salt or other contaminating products: Gal- 
vanized wire—damage $1,265.33, salvage $703.33; gal- 


The previous load governs the 
kind of car cleaning re- 
quired 


vanized wire—damage $647.71; strip steel—damage 
$690.96; auto fenders—damage $2,761.18, salvage 
$575.32. A previous load of muriate of potash caused 
this. 

In other cases, flour damage of $1,321.95 was due to 
the flour being loaded in a newly painted car. Farina 
damage of $500 was caused by a previous load of fish 
meal. Canned grapefruit damage of $270.27 was caused 
by bulk sulphur in a previous load. 

I am now running down a case where $2,850 was paid 
with salvage of $1,028.25, caused by condensation drip- 
ping through some moldy material on the ceiling of a car. 
We know what salt condensation will do to steel prod- 
ucts. Salt cars should be blown out. We still have 
tank-car outlet-pipe losses. So, have your men help edu- 
cate shippers to remove caps when loading. It is the 
only sure way to know if the valve is properly closed. 


Grain Vents Needed Behind Lining 


Many roads now seem to be lining cars tight, roof to 
floor, with no vent for grain to escape from behind the 
lining. This results in what we call clear record grain 
losses. We have been following up for correction. One 
road corrected a thousand such cars. In one case we 
found 7,000 Ib. of grain behind the lining. You don’t 
want elevators to tear out lining to retrieve trapped grain. 
Therefore, provide means for it to escape. One of your 
members told us they could make lining tight for grain. 
Our experience says no. A lining that won't hold water. 
will not hold wheat. 

New cars are coming out with smooth inside lining. 
and some with plywood, but no marks to indicate the lo- 
cation of studding behind the lining. If you would 
put a paint mark to indicate the location of studs, the 
lining will last longer and the fellow who is spiking brac- 
ing will know where to nail. 

You men have heard a lot about bad cars during the 
war because we did not have the means to keep fully up 
with the requirements. It was difficult even to clean 
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cars. We hope that will pass, and now is the time to get 
set for complete inspection, and cleaning of cars because 
we can put it down that a good car will be demanded, and 
As to cleaning, the Shippers 


all cars must be clean. 


Advisory Boards are doing good work with unloaders to 
completely unload ‘cars. It was fairly good in war-time, 
but we will have to help out in peace-time. 


Uniform Car-Door Hasp and Lock 


We still want a uniform car-door hasp and lock. It 
is like the hand brake, too many different kinds. Some 
roads have set up the different hand brake assemblies. 
so their men can study them before they find one on top 
of some car with no time to study its ramifications. 

I suppose you have seen doors broken by unloaders 
using a motor truck to force the door, and seal locks 
broken by unloaders using a maul to knock off the wire 
or twisting a nail into the lock for further security. These 
are some of the petty annoyances that may be cured by 
some enterprising carman with a better idea. 

You have read of the new set-up to redesign the re- 
frigerator car which will include the matter of vibration. 
A small subcommittee has recently been appointed by the 
Car Construction Committee to study snubber-spring ap- 
plication with particular reference to eggs in refrigerator 
cars, which we do not seem to have luck in handling 
without great damage. Of course, loading and containers 
are in this picture also. 

Perhaps some day we shall have a refrigerator car 
which will permit more general use without endangering 
the insulation, so that when we must use a refrigerator 
car for general merchandise, we can do a better job of 
loading. 


Application of Spring Snubbers 


The application of snubber springs was held up during 
the war, but we expect to see more used in the future, 
also an increasing use of high-speed trucks. Damage is 
greatly reduced by the use of snubbers. However, the 
fact remains that practically all physical damage to freight 
applies to commodities of light net weight. The load 
often weighs less than the body of the car in which loaded. 
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Until we solve that problem, we have not wholly solved 
damage due to floor vibration. 

We are always seeking heavier parts for cars to meet 
the heavier handling in yards. The last example I know 
of was the recommendation that extra heavy pipe be used 
in air brake pipe (Sec. A of Rule 3). Would it not be 
a good plan to work on every one concerned for easier 
handling so we will not have to go on producing heavier 
cars for heavier handling? I still think the carman is in 
the best position to sell the idea that there is a limit to 
the draft gear and why. It would be quite a help in our 
careful-handling campaign. 


Repairing Cars to Make Connections 


The car-department men in Chicago have a plan which 
has saved untold dollars in perishable claims by catching 
cars on arrival and repairing them in time to make con- 
nections. They interchanged 467,217 such cars, in the 
twelve months from August, 1944, to July, 1945, inclu- 
sive. Only 118 were not repaired in time. Of these cars, 
1,429 had to go on the rip track. This compares with the 
record in December, 1930, when one out of each 111 
cars missed connection. 

Nearly all the trouble could have been spotted at time 
of loading. Here are the defects noted: 1,651 wheels, 
660 axles and cut journals, 472 brake beam and attach- 
ments, 146 inoperative air brakes, 143 coupler and parts, 
116 improper side bearing, 110 spring planks, 74 running 
boards, 63 truck springs, 59 truck sides, 56 draft gear 
and parts, 33 truck bolsters. 

In analyzing your report of load transfer and adjust- 
ment cars, I find the high spots in commodities to run in 
this order ; rough lumber, army tanks, army trucks, army 
half-tracks, army trailers, dressed lumber, boxed machin- 
ery, and some smaller items. We can forget all of this 
until we get into full peace-time traffic. 

But I do think the roads that are high in the matter 
of transfer cards, adjustment cards, and old defects ought 
to be followed up for improvement, especially on those 
roads that are high and which repeat high month after 
month. The freight-claim men may be able to help you 
out. For the twelve months November, 1944, to Octo- 


ber, 1945, inclusive, 1,714 transfer cards were reported, . 


2,746 adjustment cards, 1,696 old defects, 1,703 door pro- 
tection, and 969 other defects. Of the 16 railroads in the 
report, six roads had 1,048 of the 1,714 transfer cards; 
8 roads had 1,846 of the 2,746 adjustment cards; 7 roads 
hod 1,010 of the 1,696 old defects; 8 roads had 1,197 of 
the 1,703 door protection; 4 roads had 693 of the 989 
other defects. Four roads appeared in each of these 
items; two roads in four of them; two roads appeared in 
one; two roads appeared in two of the items. 


Emphasize the High Spots 


In loss-and-damage prevention, we work on high spots 
and try to reduce them. The claim man is interested in 
this matter because we cannot expect yardmen to take 
our careful handling campaign seriously when they see 
bad order loads and must handle them. We cannot 
blame them for considering these loads but the reflection 
of similar conditions in closed cars in which damage is 
charged to rough handling. 

For some time we have been posting member roads 
on one high spot. As many of you know, machinery 
from dismantled war plants has been going into storage. 
It is now moving out. Great volumes will move out 
later. We won't have the benefit of War Department 
supervision in packing and loading as we had on the 
original movement. Great damage will be experienced 
unless the brokers, and others who will buy this ma- 
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chinery, follow good practice. We are ready to supply 
anyone with the necessary rules and guides. 

The greatest fault will be that of failure to brace prop- 
erly top-heavy machinery and the blocking of movable 
parts. This will apply more particularly to closed-car 
loading. We hope the carman can help out. 


Device for Laying 
Freight Car Floors 


An ingenious device for laying tongue-and-groove floor- 
ing in box cars has been developed at the McComb, 
Miss., car shops of the Illinois Central. It consists of a 
strong 3-ft. hickory handle, equipped with a notched 
steel plate at the bottom which engages one of the slots 
in a steel crossbar in such a way that pressure on the 
handle exerts a relatively heavy pressure on the floor 


Device for securing a tight fit when applying tongue-and-groove 
flooring in box cars 


board and forces it into a tight fit with the adjoining 
board. While held in this position, the outer board is 
nailed firmly in place and a tight joint assured. 

The steel crossbar consists of a 2-in. by 2-in. T-iron 
inverted and having the center webb cut with 144 ¢-in. by 
1-in. slots, evenly spaced as indicated. The T-bar is 9 ft. 
long and has a small rectangular plate welded at either 
end to give a good bearing against either side lining of 
the car. The 3-in. steel plate at the bottom of the 
hickory handle is 6-in. wide by 7-in. long, tapered slightly 
at the upper end where it is firmly secured to the w 
handle by two %-in. through bolts. This plate is pro- 
vided with a center notch at the lower edge, 214 in. wide 
by 2 in. high, so the plate will straddle the base of the 
T-iron and engage an upward projecting lug when placed 
in any one of the T-iron slots. 

By the use of this device, box-car floors are applied 
much more quickly and tighter than by former methods. 
The carman who thought of the idea received a suitable 
award from the I. C. Employees’ Suggestion System, as 
well as recognition from the War Production Board. 
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ELECTRICAL SECTION 


Riders Keep Them Rolling 


@ nz of the principal arguments in favor of Diesel-elec- 
tric locomotives is their high percentage of availability 
for service, which is another way of saying a low percent- 
age of time spent in the shop for service and maintenance. 
Mechanical department officials of various railroads unan- 
mously agree on the above statement, but disagree to 
some extent on the most efficient and economical way to 
keep the Diesels on the road as much of the time as pos- 
sible, and in the terminal as little as possible. 

Perhaps the greatest divergence of opinions is regard- 
ing the use of traveling Diesel-electric maintainers or 

iesel riders,” as they are often called. It is possible 
that use of the word riders as applied to traveling main- 
tainers has some bearing on the negative side of the con- 
troversy, inspiring visions of a white coveralled mechanic 

ith his posterior extremity planted in one seat and his 
feet in another, sole occupant of the rear cab, with noth- 
ing to do and a good place to do it. 

If that is true in some instances, it doesn’t apply to the 
maintainers on the D. & R. G. W. Those boys have a 
job of work to do, and maintenance costs, delays-en-route 
reports, and ren records reflect how well they are 
doing the job—and don’t call them “riders,” they are 
Traveling Diesel-Electric Maintainers, or TDEM’s, if 
you are alphabetically inclined. 


Selection and Training 


One reason for the excellent job the maintainers on the. 


D. & R. G. W. are doing is thorough training and some- 
what rigid qualifying requirements. Of course, in com- 
pliance with working agreements, all jobs for traveling 
maintainers are bulletined, and the bidder oldest in senior- 
ity is given an opportunity to qualify for the job, but the 
qualifying requirements usually discourage any one from 
idding on the job that is not interested in learning the 
work. The jobs are divided between machinists and elec- 
tricians. When a successful bidder is assigned a job, he 
is given instruction books, a mimeographed questionnaire, 
and a set of wiring diagrams. He then starts on his stu- 
dent trips, usually with one of the oldest (in service) 
maintainers. An electrician is usually sent out with a 
machinist, and vice versa. After the student maintainer 
has made his first trip, he is usually requested to report 
to J. H. Whipple, Jr., Supervisot of Diesels, for an inter- 
view, or rather an informal discussion. At this time, and 
any other time for that matter, the student maintainer is 
encouraged to ask questions about anything he doesn’t 
understand thoroughly, and Mr. Whipple is never too 
busy to give detailed answers, or, if necessary, accompany 
maintainer to the Diesel-electric shop to illustrate an 
answer. At this time, Mr. Whipple explains that after 
the student trips are finished, usually four trips, the main- 
tainer is expected to be able to answer any of the ques- 
tions in the questionnaire and explain the function and 
Operation of any part or appliance of the 5,400-hp. loco- 
motive, 
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Rio Grande traveling Diesel- 
electric maintainers have es- 
tablished their value in the 
performance of running main- 
tenance and the prevention 
of delays and costly failures 


During this first interview, Mr. Whipple usually gets a 
pretty fair idea of whether or not the student will become 
a well qualified maintainer, but, regardless of his per- 
sonal opinion, Mr. Whipple gives the applicant encour- 
agement and advice about learning the job. . 

After the student trips are completed, the applicant 
again reports to the Diesel supervisor’s office, this time 
for questioning and perhaps qualifying. If his answers 
reflect adequate understanding of the locomotive and 
maintenance problems, he is marked up for a regular turn 
as maintainer, with the understanding that some time 
within the next thirty days he will turn in the question- 
naire with written answers, about which there will be 
more later. If the applicant fails to qualify, he is usually 
allowed additional student trips and, unless he shows dis- 
interest, woeful lack of understanding, or complete in- 
ability, is given one or more additional opportunities to 
qualify. 

The questionnaire contains 189 questions to be an- 
swered, consisting not only of technical questions regard- 
ing operation, function and design of mechanical and 
electrical equipment, but also questions regarding prob- 
lems that have arisen during actual operation of the 
Diesel-electric locomotive. For example: “If a unit of a 
locomotive was left on a siding in an emergency, the loco- 
motive proceeded to a terminal and was turned around. 
Upon reaching sidetracked unit, which has been repaired 
for service in the meantime, what steps would have to be 
taken to place sidetracked unit back in locomotive?” is 
one of the questions. Another is: “If a traction motor 
armature ‘froze,’ what would you do?” , ; 

Some of the questions at first thought may appear ir- 
relevant. For example: “What is the overall length of 
the EMC 5,400-hp. locomotive?” But there have been 
occasions when the ability to answer this question was 
essential. i 

Question No. 184 has probably promoted the sale of 
more aspirin than any other in the questionnaire. It is 
rather an assi t than a question, designed primarily 
to impress knowledge of electrical circuits. The question 
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A Denver & Rio Grande Western 4-Unit locomotive moving freight over the 570-mile line between Denver, Colo., and Salt Lake City, Utah 


is as follows: “On these prints (schematics of wiring), 
show in red pencil all circuits affected when locomotive 
is being operated in series parallel, and in blue pencil 
those circuits affected when locomotive is being operated 
in parallel. With green pencil, show circuits affected 
when locomotive is being operated with dynamic holding 
brake in B-1 position locomotives 540-542, and any posi- 
tion locomotives 543-551.” 

Incidentally, since the questionnaire quoted came out, 
the two-position dynamic brake used on locomotives 540- 
542 has been discontinued with a view to replacing with 
the variable type as used on later locomotives and which 
has proved much more satisfactory, thus eliminating a 
portion of that assignment. 


Road Requirements 


When the TDEM applicant has finished his student 
trips and satisfactorily passed the examination, he is 
laced on the board for a regular turn, either between 
enver and Grand Junction, Colorado, or Grand Junction 
and Salt Lake City, Utah. 

Maintainers report thirty minutes before the train is 
called to leave. This allows time to install the speed- 
recorder tape, check supplies, fuel, oil and water, and see 
that all units are operating properly. Maintainers check 
and sign for tools and supplies upon leaving a terminal 
and each succeeding maintainer does the same. When 
the home terminal is reached, tools and supplies are 
checked in and maintainers are responsible for any short- 
age. 

The speed-recorder tape has the name of the engine- 
man, place of departure, date, locomotive number, and 
name of maintainer written on it. The maintainer carries 
the key and is responsible for the tapes, which are mailed 
to the Diesel supervisor at Denver. The maintainers also 
keep records of fuel consumption showing amounts used 
over each division. 

When the train pulls out, it is the usual practice for the 
maintainer to make one or two trips through the locomo- 
tive, observing lube-oil pressures, temperatures, positions 
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of governor control and injector linkage, contactors and 
controls, control air pressure, at the same time listening 
for unusual sounds, sniffing for the odor of hot oil or 
insulation, and looking for anything that might eventu- 
ally cause trouble. Most of the maintainers have devel- 
oped keen senses for quickly locating trouble and seldom 
is a trip made that a maintainer doesn’t locate and correct 
some condition that might cause damage to the equipment 
with incidental delays. Sometimes a leaky oil or water 
line, a sticking contactor, and a hundred and one litle 
things that might cause trouble. 

Then, too, the maintainers as a rule take a keen inter- 
est in getting the locomotives over the road without show- 
ing “delays in route” if possible. There are instances on 
record where these men have performed exceptional 
services to keep the trains moving. At one time a gov- 
ernor control arm broke while the train was going up one 
of the many heavy grades on the road. The maintainer 
throttled the unit by hand up the hill and completed the 
trip without set-out or delay. Another instance: a main- 
tainer operated contactors by using a stick until the unit 
could be cut out and the trouble remedied. There are 
numerous instances where maintainers have forestalled 
trouble. 

East Portal of Moffatt Tunnel is a welcome sight to 
most of the maintainers on westbound locomotives. Short- 
ly after leaving Denver, the D. & R. G. W. starts a tor- 
tuous climb through many smaller tunnels to the big 
tunnel that tops the Divide. In hot weather, keeping the 
cooling water below the boiling point, particularly of the 
two trailing units, is quite a problem. Uphill all the way. 
the locomotives are usually doing their best to maintain 
a little more than minimum speed and, when passing 
through the tunnels, heated air from the leading units 
affects the cooling of the trailing units. It is the fire- 
man’s job to maintain proper temperatures of the cooling 
water by operating fans and shutters, but when the alarm 
bells start ringing the TDEM takes over, and he tries to 
see that they don’t start ringing. 

In the meantime the maintainer has been watching the 
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transition meter to see that the hand is not in the red 
(overload) too much, and the speed indicator to see that 
at least minimum speed (15 m.p.h. with the throttle in 
eighth position) is maintained. 

It is generally down hill from Moffatt Tunnel to Grand 
Junction, but the maintainers don’t have a sleigh ride on 
the way down. A large percentage of routine inspections 
are made by the traveling maintainers enroute. This 
work is done at times when all four units are not required 
to handle the train. Four maintainers are on the locomo- 
tive during a round trip run from Denver to Salt Lake 
and return. The one from Denver is relieved at Grand 
Junction and the fourth gets on at Grand Junction on the 
return trip. There being four units of the locomotive, it 
works out just right for each maintainer to do the work 
on one unit unless, of course, something develops enroute 
that takes his time. Air-box inspection, crank-case in- 
spection, valve and injector inspection, inspect and clean 
control cabinets, flush and check load regulator, inspect 
and tighten crab nuts are some of the jobs done by the 
maintainers enroute. On each trip leaving the Burnham 
shops at Denver, a work sheet is placed on the locomotive 
showing the jobs to be done on that particular trip, and 
each maintainer that completes his portion of the work 
initials the sheet to show what he has done. 


Accomplishments of the Maintainers 


Spare cans of oil and tanksgof water for replenishing 
the engine cooling water are carried on each locomotive 
and it is the maintainer’s job to add either if needed, and 
see that cans and tanks are filled before leaving each ter- 
minal. It is estimated that about forty per cent of routine 
maintenance is performed by the maintainers enroute, 
thus allowing the locomotives to be out of the shop and 
on the road more of the time. Occasionally, traveling 
Maintainers do some job that could not be done for lack 
of time in the shop, or finish a job started in the shop. 
One such instance: When locomotives were urgently 
needed, it was necessary to make some repairs in the low- 
voltage cabinet of a unit. The locomotive was called to 
go before the job was finished. The maintainer finished 
the job and replaced the sides on the cabinet while the 
locomotive was making up the train, and the crew get- 
ting orders, thus preventing about an hour terminal delay. 

As mentioned in the beginning, the maintainers are do- 
ing a good job, and the fact that records show that after 
locomotives are turned over to the operating department 
they are available for service 99.96 per cent of the time. 

Despite the strenuous service the locomotives perform 
pulling maximum loads up the heavy grades, traction mo- 
tors have given exceptional service, in fact, when asked 
about how the problem of rewinding armatures are han- 
dled, the reply was, “we have no winding problem. If 
and when an armature burns out, or otherwise becomes 
defective, it is sent to the factory.” How much credit is 


due to traveling maintainers for this record is problemati- 
cal, but part of it at least results from the preventive 


maintenance they perform. Some .ilroads using Die- 
sel-electric locomotives are experiencing considerable 
traction-motor trouble. 

One cause of engine trouble that the maintainers are 
instrumental in preventing is maintenance of correct cool- 
ing-water temperatures. It is unlikely that overheating 
will cause trouble unless the water gets hot enough to boil 
out and an engine is operated without sufficient water, but 
running too cool can cause a lot of grief. A large per- 
centage of leaky cylinder-liner seals result from working 
the Diesels too cool. As previously mentioned, the fire- 
man is responsible for maintaining proper temperature, 
but the maintainer provides a double check. 

Some question has arisen regarding which make the 
best maintainers, electricians or machinists. There are 
arguments for each and the answer might well be the one 
that is best trained for the job, and most interested in 
doing it well. Some machinists experience difficulty un- 
derstanding the electrical principles involved, and records 
indicate that a majority of troubles on the road that might 
incur a delay are electrical, such as sticking contactors, 
poor contact, etc. On the other hand, a large percentage 
of routine inspections performed are mechanical and elec- 
tricians are not likely to understand aif braking equip- 
ment as well as machinists do. On the D. & R. G. W. 
men of both trades are doing excellent jobs, so the an- 
swer still stands as previously given. 


Voracious 


A piece of copy recently submitted to Railway Mechanical 
Engineer for publication contains the following sentence, 
“Tests showed that 24 fifteen-candlepower incandescent 
bulbs consumed 25 ammeters, while 10 Slimline 42-in. 
fluorescent lights consumed only 23.” 

From this it would appear that the bulbs won. 


Great Northern Single-Cab 
Motor-Generator Locomotives 


Two electric locomotives, which will be the world’s largest 
single-cab type, have been ordered by the Great Northern 
Railway from the General Electric Company for delivery 
late in 1946. They will be used to augment a fleet of 
smaller electric locomotives on the 73-mile electrified sec- 
tion of the Great Northern’s main line in the Cascades 
between Wenatchee and Skykomish, Wash. 

Designed and to be built by General Electric at its 
Erie plant under Great Northern’s specifications, these 
new locomotives will each be 101 ft. long and equipped 
with power plants developing 5,000 hp. The weight on 
the drivers will be 720,000 Ib. and they will cost approxi- 
mately $500,000 each. Actual manufacture of the loco- 
motives has not vet heen started. 


Model of one of the 5,000-hp. electric locomotives 
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Passenger Car Auxiliaries’ 


Tue evolution of the modern railroad passenger car 
has reached a highly advanced stage. Industrial design- 
ers have achieved remarkably pleasing car interiors. 
Proper use of fluorescent lighting contributes materially 
to the passengers’ sense of well-being. Mechanical air 


conditioning maintains comfortable temperatures on hot-. 


test summer days. Palatable drinking water is provided 
by mechanical water coolers. 

We have become accustomed to the use of direct cur- 
rent motors for driving air conditioning and water cooler 
compressors, pumps and air circulating fans. However, 
there are several advantages inherent in the use of alter- 
nating current motors on car auxiliaries. They are 
smaller and lighter in weight than direct current motors. 
They require less maintenance, and usually they are 
cheaper. When used on refrigerant compressors, an 
hermetically seafed design gives still greater maintenance 
economy. The Westinghouse water cooler has a capacity 
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Diagram illustrating the principle of operation of the Precipitron 


of 4 gal. of water per hour, cooled from 80 deg. F. to 
50 deg. F. at an ambient temperature of 90 deg. F. The 
running input of the compressor is 215 watts. 


Three-Phase, A. C. Power Plant 


An all a.c., air-conditioned, experimental car now is 
being equipped with a Diesel-engine-driven generator to 
provide three-phase, sixty-cycle, 220-volt power. The 
only d.c. motor on the car is the one used to crank the 
engine. This car will be placed in revenue service by early 
spring of this year, and should provide answers to many 
of the questions relating to a.c. versus d.c. operation of 
passenger car auxiliaries. 

The three-phase generator is rated at 30 kva. and the 
entire engine generator assembly including fan, radiator 
and starting motor weighs approximately 2,000 Ib. The 
rotating field of the generator is dually excited. Normal 
no-load excitation is provided by a 154-amp. hr., 32-volt 
battery which is floated across a charging rectifier. Series 
transformers in the three main generator leads serve a 
second rectifier which provides generator excitation to 
compensate for varying loads. 

The car will carry two hermetically-sealed a.c. air con- 


* Paper presented before the Transportation Group, New York Section, 
American Institute of Electrical Engineers, January 8, 1946. 9 
t Transportation application engineer, Westinghouse Electric Corporation. 
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By H. H. Hanftj 


A 220-volt, 3-phase, Diesel- 
powered plant for passenger 
cars, filament type ultra-violet 
lamps, as drinking water steriliz- 
ers, centrifugal dust filters and 
new data on the Precipitron 


ditioning compressor motors providing 8.4 tons of re- 
frigeration. Each has its own refrigerant circuit, and 
one compressor provides partial air conditioning in the 
event the other unit should fail. Each air conditioning 
compressor motor is rated at 5 hp. In normal operation, 
one compressor runs continuously, and the second unit 
cuts in only when its cooling capacity is needed. The use 
of two half-size compressor motors means a reduced in- 
rush current at starting. 

Train line jumpers are provided to carry the electrical 
load on adjacent cars in the event of power plant failure. 
When power is lost on one car, control ‘automatically 
drops one air conditioning compressor, and cuts in on 
the power circuit of an adjacent car. That car, too, drops 
an air conditioning compressor and other portions of its 
load. The single generator then carries two cars at re- 
duced load until the defective power plant can be replaced. 
Engine-generators and air conditioning units are mounted 
on slide rails for ready replacement. 


Precipitron — 
The experimental car will carry an electrostatic dust 


and smoke eliminator (Precipitron) in the main car air 
duct. Twenty in. high, 26 in. deep, and 50 in. wide, it is 
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Phantom view of a complete car air conditioning unit, including me- 
chanical filter, plenum chamber, Precipitron, cooling unit and fan 


Railway Mechanical Engineer 
FEBRUARY, 1946 


located directly ahead of the air conditioning coils. Com- 
plete with header motor and flushing arrangement, it 
weighs 275 lb. By rather extensive use of aluminum, this 
weight can be cut to 200 Ib. 

The Precipitron consists of an ionizing chamber, and a 
precipitation zone. A power pack applies a potential of 


5.00 


S 


a 


S 
© 


o 
to) 


Resistance-Inches W.G. 


0 4 8 12 16 20° 24 28 32 36 
Cu. ft. per Min. at 10 deg. F. 


Relation of volume to resistance for the mechanical dust collector 


13,000 volts d.c. between a small-diameter ionizing wire, 
.00725 in. in diameter, and grounded metal rods. The 
power pack weighs 75 lb. and occupies a volume of 1% 
cu. ft. The d.c. voltage sets up a high-intensity electro- 
static field. The voltage gradient near the ionizing wire 
is so high that the activity of air_molecules is greatly 
increased, resulting in bombardment and ionization by 
collision. The negative electrons pass to the positive 
ionizing wire. Positive ions travel along the electro- 
static lines of force toward the grounded rods. All dust 
and smoke particles entering this area acquire a positive 
charge before entering the precipitation zone, where 
closely-spaced metal plates alternately are charged with 
3,000 volts d.c. to ground. The positively-charged par- 
ticle is repelled by a positive plate, and attracted to a 
grounded negative plate, to which it adheres. No return 
air filter is needed. 

This action is effective on particles as small as one- 
tenth micron in diameter, the size of tobacco smoke par- 
ticles. A micron is 0.001 of a millimeter, or 1/25,000 
of an inch. Rated at 2,400 cu. ft. per min., or about 
one air change every three minutes, the Precipitron can 
clear a car of smoke quickly, and keep it clear. Dust and 
dirt are removed at the same time. 

Accumulated dirt is removed from the plates periodic- 
ally with a eet flash-point, viscous fluid carried in a 
small tank on the car. Pushbutton control starts a pump, 
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Relation of efficiency to particle size of the Aerotec mechanical 
dust collector 
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and a header motor causes a spray nozzle to traverse the 
top of the plates, flushing them clean. 


Centrifugal Air Cleaners 


To reduce the need for removal of dirt from plates, 
make-up air is passed through a Vortex tube air pre- 
cleaner (Aerotec). It consists of two concentric tubes, 
2 in. in diameter, with inlet vanes which impart a spiral 
downward motion to air entering the outer tube. The 
small tube diameter results in an extremely high cen- 
trifugal force acting on dust particles in the air stream. 
Dust is discharged continuously at the bottom of the outer 
tube, and cleaned air rises from the inner tube. 

Forty-nine such tubes are assembled as a unit. A one- 
half horsepower blower forces 750 c.f.m. of fresh air 
through the assembly into a plenum chamber, where it 
merges with recirculated air returned from the car. Col- 
lected dust is carried down a discharge pipe by a small 
flow of air, and falls from the car. The complete assem- 
bly of 49 tubes weighs approximately 70 Ib. and measures 
26 in. wide by 24 in. deep, in the direction of air flow. 
It is 11 in. high on the inlet side and 20 in. high on the 
outlet side. 

Individual tubes are worked at 15 cubic feet of air per 
minute. The pressure drop in the tube at this flow is one 
inch, water gauge. Pressure drop of the complete as- 
sembly is approximately 114 in. of water. 

Efficiency of the cleaner depends on specific gravity and 
size of dust particle: Field tests on fly ash having a fine- 
ness of 76 per cent through a 325-mesh screen, showed 


One of the 49 units of an Aerotec mechanical cleaner—It is used 
with the righthand end down, the air to be filtered entering the two 
side openings and leaving at the top or left end 


a cleaning efficiency of 94.1 per cent by weight. Effi- 
ciency varied from 45 per cent on particles one micron 
in diameter to 99 per cent at 20 microns. 

The Aerotec tube was developed for Materiel Center, 
Wright Field, during the African Campaign. Airplane 
and tank engines were rapid casualties to abrasive dust. 
Dirty intake air was wrecking them. Viscous type fil- 
ters were overloaded, and could not be serviced properly 
under combat conditions. Pressure buildup and reduced 
air flow could not be tolerated. The Aerotec tube as- 
sembly exceeded government specifications on dust re- 
moval, and provided these inherent advantages: 

1—Self-cleaning, no servicing needed. 

2—Continuous discharge, no weight accumulation. 

3—No pressure build-up, no reduced air flow. 

4—Compact, and light in weight. 

All of these characteristics are advantageous in rail- 
way service, as well as on combat units. 

The combination of Aerotec and Precipitron is a highly 
effective means of removing dust and smoke from the car 
air system. The Precipitron, however, performs one ad- 
ditional and extremely important function, related to the 
health of passengers. 

Air-borne bacteria and viruses passing through the 
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Photomicrograph of paramecia, showing progressively, from left to 
right, normal organisms and others expanded and destroyed by ultra- 
violet irradiation 


ionizing chamber of a Precipitron succumb to the effects 
of its electrostatic field. Contaminated air has been 
passed through a Precipitron, and samples taken from 
the discharge side were found to be sterile. Cultures 
taken from material deposited on the plates likewise were 
sterile. With a properly-designed duct system, a com- 
plete change of sterile air every three minutes will reduce 
substantially the danger of cross-infection of passengers, 
especially during epidemics. 


Sterilamps for Drinking Water 


There is another possible source of danger to passenger 
health, namely, the drinking water supply. Municipal 
water supplies usually are quite safe. There always is 
danger of contamination, however, when car storage 
tanks are being filled. 

We long have known that bacteria, viruses and molds 
cannot withstand ultra-violet irradiation. Rays of cer- 
tain wave lengths cause micro-organisms to distend, 
swell by weakening of cell walls, and finally die of in- 
ternal explosion. The micro-organisms shown in one of 
the illustrations are known as paramecia, a species of 
ciliate infusoria. The uni-cellular micro-organisms are 
of the kind that are found in a drop of ditch water and 
frequently observed under microscopes in biology classes. 
The first picture shows normal paramecia. The second 
shows the same cells after 30 seconds of ultra-violet irra- 
diation. The third and fourth pictures simply show pro- 
gressive stages of deterioration under more prolonged 
irradiation. 

Wave lengths in the radiant energy spectrum are ex- 


pressed in Angstrom units, one ten-millionth part of a 
millimeter, or 250,000,000 to the inch. Wave length 
in the ultra-violet portion of the spectrum ranges from 
136 to 4,000 Angstrom units. The bactericidal rays lie 
between 2,000 and 2,950 Angstrom units. 

A low voltage gaseous-discharge lamp (Sterilamp) re- 
cently was developed to generate more than 80 per cent of 
its radiation in the region of 2,537 Angstrom units, the 
deadliest bactericidal wave length. This radiation kills 
bacteria, viruses, and mold spores. Repeated tests of two 
such lamps immersed in a five-gallon tank of contami- 
nated water show almost complete clean-up of bacteria in 
90 minutes. Results of the tests are shown in this table : 


Reduction of Bacteria in Contaminated Drinking Water 
Two Sterilamps Immersed in Five-Gallon Tank 


Irradiation Per cent reduction in 
time, min. contamination, per cent 

59.3 

15 76.6 

30 90.7 

45 93.2 

60 97.9 

90 99.9 


One water cooler per passenger car should have a 
cooling capacity of 4 gallons per hour, or 6 gallons in 90 
minutes. On this basis, the two lamps should reduce 
bacteria counts by better than 97.7 per cent. The small 
Sterilamp starts at 24 volts, runs at 10.5 volts after the 
gaseous discharge arc has been established and draws 
350 milliamperes. It has a life of half a year and then 
must be replaced because the glass no longer transmits a. 
high enough portion of the ultra-violet rays generated. 
The light does not burn out. 

A small irradiation chamber. of approximately two 
quarts capacity is being developed to flow drinking water 
past two Sterilamps in series, directly ahead of the water 
cooler. At a flow of 4 gallons per hour, contents of the 
chamber change every 71⁄4 minutes. Because of absorp- 
tion by the liquid, the effectiveness of irradiation rises- 
sharply with decreasing distance from the source of irra- 
diation. Sustained exposure to the lamps at greatly re- 
duced distances in the small chamber, is expected to give: 
practically 100 per cent cleanup of contamination. n- 
firming tests are under way. 

Sterilamps of greater power are available to irradiate: 
dishes and glassware in dining cars, and in club, lounge: 
and parlor cars. They assure complete sterility of 
utensils used to serve passengers. 
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The radiant energy spectrum with an enlarged portion of the ultraviolet and visible section 
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Light For Passenger Cars 


Interior of a mock-up section of a car, showing the lighting effect 
produced by the fluorescent units 


Tue American Car and Foundry Company has produced 
a method of lighting passenger coaches which embodies 
the features of good light distribution, efficiency, simpli- 
city and good appearance. The fluorescent fixtures used 
are self-contained, and since they require no conduit in 
the car frame, they are equally adaptable to new or exist- 
ing cars. An innovation called Dayflector sash assures 
adequate and well distributed lighting in the daytime even 
though the passengers may have closed all of the window 
drapes or shades. 


Fluorescent Lighting 


The lighting fixtures consist of two continuous units 
running the length of the car along each side wall at a 
height of 4 ft. 4 in. above the floor. The section of the 
lighting fixture at each window consists of a tubular plas- 
tic light distributor in which there are two 36-in. 30-watt 
fluorescent lamps placed end to end. The enclosing plas- 
tic is 25% in. in diameter, the sides and lower portion be- 
ing made of Louverplas to shield the passengers’ eyes 
from the light sources and still allow unrestricted passage 
of the light laterally into the car. The top of the plastic 
section is clear, allowing the light to be reflected from the 
under side of the baggage racks 1 ft. 9 in. above the light- 
ing unit. 
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Designed for coaches, the ar- 
rangement provides illumina- 
tion for reading, night lighting 
and good day lighting under all 
weather conditions 


Illumination on the 33-in. 45-deg. reading plane is 14.5 
footcandles at the center of the window seat and 12.8 
footcandles at the aisle seat. These values were meas- 
ured with a socket voltage of 105, a reduction which 
should produce light output about equal to that which 
could be expected under service conditions. 

At the lower edge of the lighting fixture, and consti- 
tuting a part of the aluminum Paine is a curtain slot for 
drapes which may be drawn across the sections of the 
window below the lighting fixture. The curtain track 
may, if desired, be replaced by a roller curtain box. All 
wiring and sockets are in the fixture, eliminating the need 
of conduit or wiring inside the car frame. The sash may 
be removed without disturbing the lighting fixtare. 


Night Lights 


At the center of each pier panel, there is a cylindrical 
metal section which forms a part of the continuous light- 
ing unit. It is the same diameter as the plastic section of 
the unit and is 95% in. long. Inside each metal section is 
a 25-watt incandescent lamp which throws light upward 
through holes punched in the metal section to produce a 
small fan of reflected light on the panel above the lighting 
fixture. 

The night lights are on a separate circuit receiving d.c. 
power from the car battery and since they are indepen- 
dent of the motor-alternator or convertor used to supply 
the fluorescent lamps, they constitute an emergency light 
source. If desired they may be operated by an automatic 
relay which turns them on if the fluorescent lights should 
fail. 


One of the night lights as it appears with the fluorescent lights 
turned off : 
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Day Lighting 


The double glass windows are 5 ft. long and 2 ft. 45% 
in. high within the sash, the portion below the lighting 
fixture being clear. Above the lighting fixtures there is 

_ a section 12 in. high from which is derived the name, Day- 
flector sash. Between the outer and inner glass are a 


: The Dayflector sash and the arrangement of the night lights and the 
fluorescent lamps 


series of horizontal louvers which reflect daylight from 
their upper surfaces to the under side of the baggage 
racks and diffuse light from their lower surfaces into the 
body of the car. By this means the car is evenly lighted 
although the drapes are drawn. 

Uniformity of the daylight through the louvers is 
shown by two sets of measurements taken on vertical 
planes in the center of the car facing the north and the 
south side of the car, respectively. The readings were 
taken at stations one foot apart from the floor to the ceil- 
ing. The time was 1:00 p. m. and the outdoor illumina- 
tion was 5,000 footcandles. With all drapes drawn, they 
were as follows: 


Stations, Footcandles Footcandles 
feet from floor facing south facing north 
1 45 13 
2 41 18 
3 132 21 
4 166 26 
5 136 28 
6 98 
7 80 
8 120 28 
-| R. SIr 
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Cross-section of one of the lighting units 


Under the same conditions, except that the drapes on 
the north side were open, the intensity readings on the 
two vertical center planes were as follows: 


Stations, Footcandles Footcandles 
feet from floor facing south facing north 

1 90 62 

2 120 90 

3 78 78 

4 55 50 

5 50 44 

6 38 33 

7 32 28 

8 26 22 


The under sides of the baggage racks are used as re- 
flectors for both day and night lighting and since the up- 
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Section of one side of a car from the lighting fixture to the top of the 
baggage rack 


per side is in shadow, the frequently disorderly appear- 
ance caused by luggage and packages is eliminated. 
Advantage is also taken of the shadow caused by the bag 
rack to finish the center strip of the ceiling in a lighter 
color. Since the lower sides of the e racks are 
bright, they serve to widen the appearance of the interior 
of the car. 


Throat tracks and bridges at the Boston & Maine’s North Station, 
Boston, Mass., at night during a blizzard 
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CONSULTING DEPARTMENT 


Centrifugal Filters for 


Passenger Cars 


We ore experiencing much trouble with dirty cooling 
coils and evaporators on our air conditioning equipment. 
Some of this trouble comes from neglect and a great deal 
from dirt or bad order filters. Would it not be possible 
to improve this condition by using centrifugal type filters 
or dust collectors such as are used on locomotive air 


pumps? 


Particles Which Stick 
Tee Small for Centrifugal Filter 


Our experience indicates that the dust particles which 
build up on cooling coils and evaporators are in sizes 
smaller than would be within the effective range of cen- 
trifugal cleaners. Generally speaking, any dust particles 
which will pass through a reasonably efficient viscous im- 
pingement type filter, such as are now in use on most 
railway cars, will not be removed by centrifugal action. 
It must be remembered that no air filter or cleaner is 100 
per cent efficient, a certain amount of dust will pass 
through, and part of it will be deposited on cooling coils, 
etc. e installation of more efficient air filters and sys- 
tematic servicing will greatly extend the time required 
to build up deposits which will be in any way objection- 
abl 


e A 
Electronic air filters are now available for railway cars. 
These units have an extremely high cleaning efficiency, 
as compared to the best viscous impingement type filter, 
= samen in the removal of very fine dust and smoke. 
e particle size of tobacco smoke, for example, is 4 
of a micron and 90 per cent of this smoke may be re- 
moved by the latest type electronic filter. These were 
described in the Nove 1944, issue of Railway Me- 
chanical Engineer, . 
= ee Ww. K. Grecory, 
Manager, Special Products Division, 
American Air Filter Co. 


Suek Filters Will Colleet 
90 Per Cent of Dirt by Weight 


The better the job done in the removing of the dirt 
particles existing in air in motion, the lesser the amount of 
dirt carried to the coils and evaporators of the air condi- 

ioning system, with correspondingly lower maintenance 
costs and failures. 

Dirt particles will range in size from heavy dust of 20 
microns (the micron = Doc in.) to% o micron — to- 
bacco smoke. 

Conventional mechanical filters are in general only ef- 
fective in removing the larger particles of approximately 

microns and above. The best of these filters soon be- 
come dirty and present a real maintenance problem. The 
screen must be removed; frequently cleaned, re-condi- 
tioned, and replaced—a substantial maintenance item. If 
not properly maintained, they either become clogged with 
dirt, allowing little, if any, air to pass through, or in case 
of oil treated screens if they become dry, the dust and 
dirt will pass through. 

_ The pre-cleaning by mechanical means can be greatly 
improved, with filter maintenance entirely eliminated, by 
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Are controller segments and fingers which ore 
built up by brasing or welding as good, better, or 
not as good as the original items? 


The opinion is widely accepted that there is too 
much light in a er car when the illumination 
values exceed foot candles. Is this a definite or 
desired limitation? If not a definite limitation, how 
can it be removed? 


installing a ba of Aerotec units which can be pur- 
chased from the Westinghouse Electric Corporation as a 
package unit complete with flanges for connecting in the 
air ducts. This package unit, consisting of 42 Vortex 
tubes in parallel, is suitable for passing c.f.m. to the 
air conditioning system. It weighs approximately 65 lb. 
with approximate dimensions of 22 in. by 24% in. by 16 
in. high on inlet end and 10 in. on outlet end. The as- 
sembly of tubes can be arranged to meet layout and space 
requirements and may vary in number. The greater the 
number in parallel, the lesser the resistance in inches— 
(water gauge). 

A unit of this kind will expel by centrifugal force 
about 90 per cent of the dirt by weight. With particles 
from 20 microns and above the efficiency is 100 per cent; 
at 5 microns 80 per cent; at 214 microns approximately 
65 per cent. It removes some particles of smaller micron 
diameters but the efficiency falls off rapidly. 

Having a relatively high pressure drop, varying with 
the number of tubes in parallel, a separate blower is re- 
quired on the fresh air supply to force air through and 
perform the centrifugal action. For ordinary applica- 
TA the resistance in inches—W. G. will approximate 
11. 

Only 5 per cent of the air delivered is used to expel 
dirt particles through a pipe leading directly to the road- 
bed or into a container. Depending upon the type of fan 


used, the power required will vary from a 1⁄4- to 34-hp. 
motor. This Aerotec package unit will not remove the 


very small micron particles of which smoke is composed. 

If further cleaning is desired and same should be given 
serious consideration, not only from the standpoint of 
clean apparatus, but from the standpoint of passenger 
comfort, then electrical means should be employed by in- 
stalling a Precipitron in the air flow between the Aerotec 
unit and entrance to the air duct. The additional power 
requirements for the operation of the Precipitron itself 
will be approximately Yo hp.* 

A. J. Manson, 
Assistant to sales manager, 


Transportation & Generator Division, 
Westinghouse Electric Corp. 


© Additional details on this of air filtration on 90 of 
this type appear page 
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—#§— NEW DEVICES 


Han 
Traction Motors 


The Elwell-Parker Company, Cleveland, 
Ohio, is furnishing its center-control fork- 
type truck to railroad Diesel-electric shops 


axial, radial, and nose components, being 
14 deg. positive for light alloys, 8 deg. 
positive for cast iron, and 8 deg. negative 
for steel, which long experience has proved 
to be the most satisfactory. 

These cutting angles, in combination with 


Carrying a Diesel-electric locomotive traction motor on a fork-type lift truck 


for use in handling traction motors and 
wheel-and-gear sets in movements about 
the shop property and in loading and un- 
loading them into and from cars. This 
represents a further extension of the use 
of this type truck in railroad service, an 
earlier use being its adaptation for carry- 
ing unmounted car wheels. 


Face Milling Cutter 


Kennametal, Incorporated, Latrobe, Pa., has 
developed a milling cutter, called the Uni- 
versal Face Kennamill, which consists of 
a precision-built heat-treated steel body, 
or tool holder, with a set of detachable 
solid Kennametal blades (as many as there 
are inches in the cutter diameter) mechan- 
ically held in position. 

Five standard sizes, 4, 6, 8, 10 and 12 in. 
in diameter, are now available. Blades for 
all sizes are of the same cross section, and 
when shortened by regrinding, they can be 
inserted in smaller cutters successively. 
They are formed at both ends and can be 
used in either right- or left-hand cutters. 

The face mill can be adapted for milling 
different materials simply by interchanging 
suitable blades. The blades are wedged in 
the body at fixed angles, 15 deg. dish, or 
concave 7 deg. negative axial, and 15 deg. 
positive radial. In this condition the cut- 
ter is suitable for milling light alloys. The 
effective radial rake is changed to 10 deg. 
positive for cast iron and 7 deg. negative 
for steel by grinding a narrow land on 
the working edge of the blades at the re- 
quired angle. The true cutting angle in 
each case is, however, the resultant of 
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other design features and the use of an ex- 
ceptionally strong carbide in the blade, 
are said to have resulted in low power re- 
quired to“form and remove chips, a high 
rate of metal removal, the elimination of 
coolant because the heat of cutting is ab- 
sorbed by the chips, good surface finish 
even on deep cuts and at heavy chip loads, 
unusually long cutter life, and greatly sim- 
plified maintenance requirements. When 
the blades become dull they may be re- 


t 


Kennametal’s face milling cutter consisting of 
tool holder and set of blades 


moved from the tool holder and sharpened 
on a standard surface grinder by a dia- 
mond wheel, while being held in a fixture 
which is placed on the magnetic chuck in 
successive positions for accurate and uni- 
form reshaping of the several cutting and 
clearance angles. This operation is done 


in a matter of minutes compared to the 
hours required to resharpen cutters on a 
standard cutter grinder. 

To insert blades, one blade is placed in 
any slot, and securely wedged in position. 
Then a radial fly-cut is made in the piece 
to be milled, or in a block provided for 
the purpose. The remaining blades are 
each placed in a slot, in turn, moved out 
to the shoulder of the fly-cut at a new 
point on the milled arc, and securely 
wedged. Because wedging components are 
finished to close tolerances and the blades 
are absolutely interchangeable, they can be 
accurately positioned to within a maximum 
run-out on the periphery of only a few 
thousandths. Since the cutter body does 
not have to be removed from the machine, 
all handling and reassembling problems are 
greatly simplified, particularly for compli- 
cated setups. 


Heavy-Duty 
Shop Truck 


The Buda Chore Boy, Model FF, is a 
dual-wheel, heavy-duty shop truck of one- 
ton capacity. It has a large non-skid deck 
with a loading space of over 20 sq. ft. 
Its features include a welded reinforced 
steel frame, comfortable spring-cushioned 


Buda Chore Boy with deck surface of 20 sq. ft. 


seats, and simplified controls consisting 
of a hand lever for forward, reverse, and 
neutral, and one-hand steering with con- 
venient foot brake and accelerator. The 
seat cushion is hinged so that the brakes 
are automatically applied when the oper- 
ator leaves the seat. Because of its one- 
wheel front steering and narrow over-all 
width of 40 in, it can be maneuvered 
through narrow aisles, up and down ramps, 
onto platforms and loading decks, and even 
into box cars and trucks. P 

The Model FF weighs 1,100 Ib. and is 
equipped with an air-cooled 7.7-hp. engine 
capable of speeds up to 15 m.p.h. and will 
operate 35 to 40 miles per gallon of gas. 
It has a transmission of the simple fric- 
tion type with heavy-duty roller-chain 
drive to the rear axle. ; 

The platform truck has many uses 1M 
industry and is especially useful when 
equipped with fire-fighting equipment. It 
is manufactured by the Buda Company, 
Harvey, Ill. 
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Emergency Stop 
Warning Light 


A railroad safety development involving 
instantaneous and automatic operation of 
powerful figure-eight oscillating red lights 
at both the head and rear ends of trains 
making emergency stops has been devel- 
oped by the Chicago & North Western, 
working in conjunction with the Mars Sig- 
nal Light Company, Chicago. The purpose 
of the new development is to protect trains 
making emergency stops from rear-end col- 
lisions or, in the event of a derailment, 
from being sidewiped by trains on other 
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road announced the second development— 
an oscillating headlight that would flash 
either a red or white light, whichever the 
locomotive enginęman desired. In January 
of this year came the development of a 
portable red oscillating light for the rear 
of trains, preceding the latest innovation 
of automatic operation by less than a year. 
The North Western was the first railroad 
to adopt all of these innovations for its 
trains. 


Method of Operation 


The light on the “400” Diesel locomotive 
is a combination oscillating red-white light. 


Red lense 


A-Oscillating Motor 
B-Rack Motor 


C-Polarity-Change Relay 
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Construction of the Mars combination red-white headlight 


tracks. The automatic operation of the 
lights involves a new principle of utilizing 
the sudden release of air brake pressure. 
They are so hooked up, however, that the 
engineman or flagman may also operate 
them by means of a switch. 

Should a train with this equipment come 
to an emergency stop, either because the 
engineman has set the brakes or because 
the air hose between any of the cars has 
parted, oscillating red lights at both the 
head and the rear ends of the train will go 
into operation automatically. The power- 
ful beams will serve as “stop” warnings to 
all other trains approaching from either 
direction. On clear nights, the red lights 
will be visible for several miles and have 
considerable penetrative power in rain or 
fog. They can also be seen over a long 
range in daylight. Obviously, the rear 
light does not take the place of the flagman 
who is required to perform his usual duties. 
The oscillating lights simply provide an 
additional safety feature. 

New equipment of the type described al- 
ready has been installed and tested on the 
streamliner Twin Cities “400” with highly 
satisfactory results. It is the fourth suc- 
cessful step in railroad safety research ac- 
complished by the two organizations men- 
tioned in the last ten years. The first came 
in 1936 when the Mars oscillating head- 
light, now a regular feature on many of the 
nation’s fast trains, was developed and 
Placed in operation on the original steam- 
Powered “400.” In July, 1944, the rail- 
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The light on the observation car is an oscil- 
lating Mars red signal light only. The au- 
tomatic feature of these lights is controlled 
through air-connected switches cut into the 
brake pipe: 

One located on the Diesel locomotive to 
control the red-white light on the locomo- 
tive and one located on the rear end of the 
observation car to control the red light. 

The automatic feature of these lights 
assures that, whenever the brake-pipe pres- 
sure drops below approximately 30 1b. for 
any reason with the Mars light operating, 
the light will revolve from white-oscillating 
to red-oscillating and immediately shut off 
the regular white headlight. When the 
pressure of the brake-pipe is pumped up 
above approximately 43 1b., the red light 
will turn out and automatically revolve 
back to white-oscillating, the regular head- 
light again lighting. 

When operating by day with the Mars 
oscillating light not in use and all switches 
except the automatic switch in “off” posi- 
tion, if for any reason the brake-pipe pres- 
sure should drop below approximately 30 
lb., the Mars light will turn to red-oscillat- 
ing and remain in this position until the 
brake-pipe is again pumped up above ap- 
proximately 43 1b. 

The Mars oscillating light on the rear of 
the train shows red position only and will 
operate the same as the one on the locomo- 
tive. Any time the brake-pipe pressure is 
reduced below approximately 30 1b., this 
light will start to operate and automatically 
shut off when the brake-pipe is again 
pumped up above approximately 43 Ib. The 
automatic feature of this light in no way 
interferes with the regular manual opera- 
tion. 

The air switches are of the diaphragm 


A Mars figure-eight oscillating 
“400 


headlight above the standard headlight on a 
” Diesel locomotive 
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North Western “400” with a Mars figure-eight oscillating red light on the rear 


type. Whenever the brake-pipe pressure 
is above the predetermined upper setting, 
the contacts on this switch are held open 
and the Mars oscillating white light is in 
operation. When brake-pipe air pressure 
drops to the low limit, the contacts of the 
air switch close, energizing the polarity- 
change relay, and the rotating motor will 
turn the barrel of the Mars light from 
white to red, at the same time energizing 
the power cutoff relay to the standard sta- 
tionary headlight, turning this light out. 

At all times when the red-oscillating 
light is in operation there is no other light 
displayed to an approaching train. When 
brake-pipe pressure is again built up to the 
dpper setting, the operation is reversed. The 
red-oscillating light on the rear of the train 
shows whenever the red-oscillating loco- 
motive light is operating. 

The combination red-white light on the 
locomotive receives its power from a 64- 
volt battery through a 12-volt motor-gener- 
ator set. The lamps used on the red and 
white positions are 480-watt, 12-volt, bi- 
post type. The red light on the rear end is 
a 250-watt, 32-volt standard headlight lamp, 
taking its power from the car battery. 


Cireuit Breaker 


A 100-amp. frame circuit breaker, desig- 
nated as ML2, has been announced by the 
switch and panel division of the Square D 
Company, Detroit, Mich. Ratings are 15 


m 


A 100-amp. breaker with cut-away section to 
show construction of the breaker arms and 
contacts 
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to 100 amp., 600 volts a.c., 50 to 100 amp., 
250 volts a.c.-d.c., 2 and 3 pole. 

Dust resisting sheet steel enclosures with 
front operated handle are available for 3- 
arid 4-wire neutral applications in addition 
to 2- and 3-pole devices. Weatherproof, 
dust-tight and explosion resisting enclosures 
are also available for class I group D and 
class II group G hazardous location applica- 
tion. The breaker is also furnished for 
panelboards. 


Water Ejector for 
Compressed Air Systems 


An automatic water ejector, developed re- 
cently by the National Pneumatic Com- 
pany, 420 Lexington Avenue, New York, is 
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National Pneumatic automatic water ejector 


designed to remove water from com- 
pressed-air systems. It eliminates fre- 
quent manual draining of water separator 
and air lines and prevents water damage 
to pneumatic equipment or production ma- 
terial. Since the ejector maintains only 
clean dry air in the system, the working 
efficiency of all air-operated equipment is 
greatly increased. An important feature 
is that the ejector never connects the com- 
pressed air system to the atmosphere; 
therefore, it cannot cause any loss in 
pressure. 

The ejector occupies a space 71⁄6 in. by 
2% in. by 4% in. Mounted horizontally, 
it can be installed at any location where 


air-line water is collected. Three connec- 
tions of %-in. pipe or }-in. copper tubing 
are necessary, one to the bottom of the 
water collector, another for the disposal 
of the removed water, and the third to an 
air line that is repeatedly charged and dis- 
charged such as the unloader line of an 
air compressor, a solenoid valve controlled 
by a compressor switch, or control valves 
on compressed-air equipment, etc. 

The ejector is furnished with a %-in. by 
6-in. pipe and fittings, to provide a vertical 
sump of ample capacity for most water- 
removal applications. At a pressure of 100 
Ib. per sq. in, 30 cycles will discharge 
one quart of water. Greater quantities 
can be handled by simply lengthening the 
pipe. 


Link Grinder 


The Consolidated Machine Tool Corpora- 
tion, Rochester, New York, has developed 
an improved Newton radius link-grinding 
machine especially designed to grind the 
radii of locomotive links and mating link 
blocks. With an extra rotary table at- 


Newton link and link-block grinder 


tachment, internal bushing grinding can 
be readily handled. 

This machine is built with a vertical 
oscillating grinding head and a reciprocat- 
ing table, both operated by hydraulic cy- 
linders. Trip dogs are adjustable to con- 
trol the length of the table and head stroke. 
The rate of head and table movements may 
be adjusted independently while the ma- 
chine is in operation. 

Links to be ground are placed upon the 
table in a natural, flat position. All con- 
trols are readily accessible, located at 4 
convenient height and within easy rea 
of the operator in his normal working 
position. Full rigidity is provided by the 
extra heavy radius arm and ball-bearing 
table. The machine may be used for 
either short and fast reciprocation with 
wide-faced wheels, or long and slow re 
ciprocation with narrow-faced wheels. 
The latter method is preferred generally 
as it produces a generated surface with a 
minimum of wheel dressing, similar to 
that produced with a conventional 
grinder. 

The spindle is belt driven by a con- 
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stant-speed, totally enclosed, ball-bearing 
motor, The spindle head is fully counter- 
weighted and may be set for either oscillat- 
ing or continuous vertical movement, both 
motions of the spindle head and work table 
being driven by dual hydraulic pumps 
powered by one constant-speed motor. 

The radius-arm fulcrum can be set for 
grinding links from a minimum radius 
of 22 in. to a maximum radius of 100 in. 
The work table is 16 in. by 60 in. on its 
working face with a maximum travel of 
%in. The wheel-dressing device, furnish- 
ed with the machine, is so positioned that 
it is immediately available for dressing 
the grinding wheels. A coolant reservoir 
and settling basins are located in the base 
of the machine and are accessible through 
conveniently located cleanout openings. 
The hydraulic oil reservoir is also located 
in the base. It has a covered cleanout 
opening for access to the oil-pump suction 
strainers. 


Vision-Cheeking Aid 


A new vision-checking program developed 
on behalf of indusstry and designed to pro- 
mote industrial efficiency and safety by 
quickly spotting those employees who need 
an eye examination and correction is an- 
nounced by American Optical Company, 
Southbridge, Mass. The program was 


as an aid in a  vision-checking 
Program 


American Optical Company's Sight-Screener 


developed because surveys disclosed that 
one out of every three industrial workers 
ts handicapped by deficient vision which 
costs American industry millions of dol- 
lats in production and other losses. 
Detection of the visually unfit under the 
new program is made with the aid of a 
newly developed instrument, the AO 
Sight-Screener, which is portable and can 
be carried directly into a factory for check- 
ing each employee’s visual performance. 
Data on 14 different visual functions can 
be obtained through the instrument in 
three or four minutes. From this infor- 
mation the optometrist in charge of the 
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program determines the employee's need 
for eye care, particularly as it affects his 
job. If required, a complete eye examina- 
tion is then provided so that the employee 
receives the benefits of the necessary pro- 
fessional services essential for developing 
visual efficiency, safety and general com- 
fort. 


Coach Seats 


Three new styles of coach seats, two for 
daytime service and one for day-night use, 
have been announced by the Heywood- 
Wakefield Company, Gardner, Mass. All 
of the seats are of Sleepy Hollow con- 
struction, the principle of which was form- 
ulated as a result of analysis of data 
collected by Dr. Earnest A. Hooton, Har- 
vard anthropologist. The seats and backs 
are made in one piece and are shaped to 
fit the body because of his recommenda- 
tion that the body should have support 
from head to toe. All seats have an in- 
ternal construction utilizing rubber cush- 
ioning material. 

A calf rest is fitted into the back of the 
day-night seat and may be pulled down for 


Heywood-Wakefield daytime seats have nine 
reclining positions and adjustable foot rest 


use by the person occupying the next seat 
to the rear. The calf rest is held down 
by the weight of the passenger’s legs; 
when the feet are removed, a light spring 
mechanism automatically returns the rest 
to the concealed upright position. The 
adjustment of the seat to nine reclining 
positions and the one-piece construction of 
the seat cushion and seat back, the latter 


Heywood-Wakefield tubular-frame seat de- 
signed for short passenger runs—The tapered 
back increases aisle space at elbow height 


giving full support to the base of the 
spine, permit the extension of the seat 
cushion out to meet the calf rest when 
the seat is tilted back in position for 
sleeping. A radio speaker is built into the 
face rest and is controlled by a dial on 
the inside end standard, a separate dial 
being located on each side of a double 
seat. The speaker may be used for radio 
reception or may be tuned in for conductor 
announcements of time changes, next sta- 
tion, or even mention of points of interest 
enroute. : 

One of the daytime seats is essentially 
the same as the day-night seat except that 
it has no face rest, radio, or calf-rest sup- 
ports. It is fitted with an adjustable foot 
rest to accommodate the nine reclining 
positions. 

The other daytime seat is more of a 
commuter seat, being designed for rela- 
tively short train trips. It is built with 
seamless steel tubing and has the back 
tapered in to allow more aisle space, both 
features being designed particularly for 
heavy traffic conditions where the aisles get 
maximum usage by passengers moving in 
and out of the cars. The seat reclines to 
nine positions and has adjustable foot rests. 
End standards are of pressed steel and 
arm caps are plastic. 

- All three seats are reversible, rotating 
around on centers. The day-night seat 
weighs approximately 200 Ib. and is spaced 
on 52-in centers; the first daytime seat 
170 lb. and 4l-in. centers, and the seat 
with tubular frame 150 Ib. and 39%-in. 


centers. 


Heywood-Wakefield Sleepy Hollow day-night seat has one-piece cushion, radio speaker in the 
face rest, and pull-down leg rest 
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Electronic Control of 
Oxyacetylene Cutting 


A new electric-eye tracing device for 
pantograph type oxyacetylene cutting ma- 
chines that radically simplifies steel cut- 
ting operations and for the first time makes 
intricate design cutting practical has been 
announced by Air Reduction Sales Com- 
pany, 60 East Forty-second Street, New 
York. The new device, applied to ma- 
chine gas cutting in collaboration with 
General Electric Company, will be known 
as the Electronic Bloodhound. It elim- 
inates expensive metal and wood tem- 


the tracing head and control box with all 
working parts fully protected and the 
electronic tubes designed for long life. It 
may be attached to any Oxygraph or 
Travograph cutting machine in place of 
conventional equipment. 


Tubing 
Fitting 


Fittings which eliminate end preparation 
or soldering of tubing and yet are said to 
produce a stronger, leakproof, and flexible 


Electronic tracing equipment installed on Oxygraph cutting machine 


plates and all other mechanical or manual 
auxiliary guiding devices. 

Electronically-controlled tracing equip- 
ment cuts the most complicated shapes 
with great precision from quickly pre- 
pared outline drawings or silhouettes of 
the desired piece. There are no limitations 
to the variety of designs which may be cut 
as the electronic tracing head faithfully 
follows the most complex angles and curves 
with extreme accuracy. 

A new field of application has been open- 
ed in machine production cutting through 
the chain method of reproduction made 
possible with this type of template. In this 
method, a series of identical shapes are 
drawn on the template and connected with 
a continuous line, making production cut- 
ting of several pieces possible in a single 
operation. In plants where a great variety 
of special shape-cut pieces are made, the 
economy of this low-cost template prepar- 
ation is particularly important. Altera- 
tions may be quickly made, a fact of par- 
ticular importance when small dimensional 
changes are made in a part. 

Shape cutting is no longer limited to 
the ability of the tracing device to follow 
the template contour and sharp corners 
may be cut without subsequent machining 
or the use of elaborate jigs. Templates re- 
quired for electronically controlled cutting 
are simple outline drawings or silhouettes 
—a black outline about % in. wide against 
a white background or any other color 
combination which provides sufficient light 
contrast. These drawings may be treated 
with a protective coating to increase their 
life. 

Electronic tracing equipment consists of 
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joint have been announced by Gustin- 
Bacon Manufacturing Company, Kansas 
City, Mo. The Flexigrip fitting, made 
in standard sizes from %-in. to 1%4-in. 
outside diameter, consists of four parts— 
the body, a gripping ring, a synthetic rub- 
ber gasket, and nut. To attach the fitting, 
the nut with gasket and ring inside is 
slipped over any plain-end tube cut to the 
desired length. The tubing end is insert- 
ed into the body as far as it will go and 
the nut tightened. Tightening the nut com- 
presses the ring into a tight grip and 
moulds the gasket around the ring for a 
leak-proof seal that is so flexible that it 
will withstand unusual vibration or im- 
pulse. 

The elimination of flaring, swedging or 
soldering of the tube end is said to add 
considerably to the strength of the joint 


Flexigrip tubing fitting eliminates flaring, 
swedging, or soldering of tube end 


and economies in labor, time and material 
are also considerable compared to other 
types of tube-end fitting. Flexigrip tubing 
fittings are available in brass, aluminum 
or steel. 


Radio 
Warning Signal 


A warning device for railroads utilizing 
very high-frequency radio has been an- 
nounced by the Bendix Radio Division of 
Bendix Aviation Corporation. Known as 
the “Slow Tone,” the device broadcasts a 
series of high-pitched tones which can be 
received by radio-equipped locomotives 
within four or five miles of a stalled train, 
and permits the engineers of approaching 
trains to bring their speed under control in 
time to prevent collisions. 

Used in connection with radio communi- 
cation equipments now being installed on 
several railroads, the warning unit is ex- 
pected to be a valuable supplement to pres- 
ent safety devices, such as block signals. 
It is pointed out, however, that the new 
device is not intended to replace any safety 
measures or safety equipment now in use 
by railroads. 


Protective . 
Legging and Spat 


A legging and a spat, designed for maxi- 
mum protection, have been announced by 
American Optical Company; Southbridge, 
Mass. The AO legging protects the front, 
back, and sides of the leg, from instep to 
knee. It is available in chrome leather, 


The AO legging is available in chrome leather, 
asbestos, or fire-resisting duck 


specially tanned to resist heat and hot 
metal splashes, and may also be obtained 
in asbestos or fire-resisting duck. All leg- 
gings have a chrome-leather flare over the 
instep. s 
The spat is identical in construction 
with the new legging, except for its shorter 
length. Its design provides full poe 
tion for the instep and ankle of foundry an 

other workers. 
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Railroad Magnaflux Conference 
at Chicago, February 11 and 12 


A Ratroap Magnaflux Conference, 
sponsored by the Magnaflux Conference, 
solely for persons working in the railroad 
feld, will be held February 11 and 12 at 
the Congress Hotel, Chicago. Emphasis 
during the entire two days will be on the 
exchange of information by attending per- 
sonnel, with particular attention given to 
the management viewpoint. Those desir- 
ing to visit the plant and laboratories of the 
Magnaflux Corporation will be welcomed 
on Wednesday, February 13. The program 
for the two days is as follows: 


Monday, February 11 
8:30 to 9 a.m. 
Registration. 
9 a.m. 
PS pra “ik k by F. B. Doane, president, Magna- 
S o agate ay oes oy C. E. Betz, 
ux Corpora 
Use of Zylo apone Railboad Field, W. EÊ 
Magna- 


Thomas, manager of field engineering, 
fux Corporation. 

ion of Inspection of Track, Tools, and 
Parts During Reclamation, Ray McBrian (chair- 
s sen); med of Standards and Research, D. & 


12:30 p.m. 


2:30 p.m. 


Discussion of Inspection of Railroad Car Pa 
Charles B. Bryant (chairman), assistant to e 
mn. 


Tuesday, Feucairy 12 


Lunch. 


Car wags of RE sey of Steam Locomotive 


Parts, A. H, Ralley, welding supervisor, Ca- 
12 noon 
Lunch. 
2 p.m. 


Decision of Inspection of Diese! Locomotive 
Parts, C. Haber (chairman), mechanical en- 
cineer, Uaia Pacific. 

"Management Problems” and conclusion, C. E. 
Betz, vice-president, Magnaflux Corporation. 


Eastern Car Foreman’s Associa- 
tion Elects New Officers 


At the annual meeting of the Eastern 
Car Foreman’s Associetion held in the En- 
gineering Societies building, 29 West Thir- 
ty-ninth street, New York, on January 11, 
the following officers were elected to serve 
for the ensuing year: President, G. H. 
Massy, superintendent motive power, C. of 
N. J.; first vice-president, J. P. Hogan, 
supervisor car inspection and maintenance, 
N. Y. N. H. & H.; second vice-president, 
W. N. Messimer, assistant superintendent 
equipment, N. Y. C.; treasurer, T. G. 

general car foreman, N. Y. C., and 
secretary, Wilson P Dizard, American Car 
and Foundry Company. 


Pelley Reviews Railroading 
in 1945 


J. J. PeLLey, president of the Association 
of American Railroads, in his recent year- 
end statement called 1945 a year of “unu- 
sual difficulties and achievements” from an 
operating standpoint, but noted that, from 
a financial standpoint, the net earnings were 
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less satisfactory than in any of the three 
preceding years. 

According to Mr. Pelley, the decline in 
the movement of most classes of freight 
after VJ Day brought the total movement 
down to about 680 billion ton-miles—ap- 
proximately 8 per cent less than in 1944. 
Total passenger travel declined to approxi- 
mately 91 billion passenger-miles—about 5 
per cent less than in 1944. Mr. Pelley 
also pointed out that the general level of 
freight traffic during the latter months of 
1945 was nearly 20 per cent below the cor- 
responding period of 1944. 

With regard to the equipment situation, 


ee 


Mr. Pelley said that approximately 40,000 
new freight cars were installed in 1945, 
which was more than in any year since 
1942. At the end of 1945, 36,000 freight 
cars were on order. Orders for new pas- 
senger-train cars placed since the close of 
the war, according to Mr. Pelley’s state- 
ment, total approximately 1,500. 


Water-Scoop Operation Leads to 
Derailment and Collision 

As a result of its investigation, under 

the supervision of Commissioner Patterson, 

of a derailment and collision on the New 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the January Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Great Northern ........... .. 2 lected). 6.5.0 e a ccm aeswre use General Electric 
Freicut-Car ORDERS 
Road e No. of cars Type of car Builder 
Baltimore & Ohio . ......... 600 a MT O T ATT Bethlehem Steel 
300 n AVAT E E A T Pressed Steel Car 
S00: Bown sn TeE ns AOE E seid Harlan & aig Pg 
Boston & Maine ............. 20 70-ton covered hopper ican Car & Fdry. 
Delaware & Hudson s% 25 50-ton box TTT American Car & Fdry. 
Detroit, Toledo & Shore Line.. 25 70-ton covered hopper rican Car Fdry. 
Elgin, Joliet & Eastern ...... 300 50-ton gondola ....... American Car & Fdry 
200 50-ton flat ........... American Car ry. 
75 70-ton covered hopper ... General Ameri 
Missouri Pacific .. .......... 100 70-ton covered hopper .. American Car & Fdry. 
Pacific Fruit Express . .. 2,0003 Refrigerator TE EET Company shops 
Pittsburgh & West Virginia se 100 50-ton box ........0....-.008. American Car & Fdry. 
Passencer-Can ORDERS 
Road No. of cars Type of car Builder 
Baltimore & Ohio ............ 28 Buffet-lounge ................- Pullman-Std. 
83 COmebOS : iis ciiscines sotos -.-Pullman-Std. 
28 Coaches with dome observation 
sections A E TT Pullman-Std. 
23 E. TE a O E y EF Pullman-Std. 
28 Observation ..............005 - Pullman-Std. 
New York, New Haven & Hart- i 
ra EE T EA vemos 1004 Coaches —. vwnicsaisveesns .. .. Pullman-Std. 
10$ Dining ..... E E EE EE Pullman-Std. 
154 GA osere oa aeS Pullman-Std. 


55¢ Lounge parlor and observation. . Pullman-Std. 
Passencer-Car INQUIRIES 


Chesapeake & Ohio ........... 1,000 Sleeping . Ay 
Pennsylvania ............... 1295 All-room sleeping a 
215 Lounge ....... oft 
95 Obs.-lounge ................ 
115 Twin-unit dining ......... 
Singlo Mii isenana ob Sisiete.a Men's eje Oe saee srs 
215 Coaches .......... . 
26 Coach-lounge ......... RTN TS EET Y TT ate: 


45 Bagg.-dormitory 


1 To be built at a cost of $500,000 each. Each locomotive will measure 101 ft. and will be capable 
of developing 5,000 hp. Each unit will be equipped with 12 traction motors, one for each pair of 
drivers, and two motor erator sets. Drive wheels will be 42 in. high, the axles will be equip 
with roller bearings a control equipment will permit operation o the locomotives from either 
end. They will be delivered late in 1946 for service on the road’s electrified segment in the Cascade 
mountains between Wenatchee, Wash., and Skykomish. They are reported to be the largest of their 
kind ever constructed. 

2 To be delivered by the middle of this year. Total cost, $12,000,000. 

* For two streamline lightweight all-coach trains of eight cars each for da daytime service between 
Paitone, Md., Washington, D. C., Pittsburgh, Pa., and Chica The “dome” coach will be of the 
two-level type with reclining coach seats on the standard level and 24 lounge chairs in the upper 
level “dome” section. Wide, curved windows, of heat and ray resisting construction, in the dome will 

rovide unobstructed vision for passengers. Mechanical features of the train will include roller 

arings, pneumatic and electric brakes, tight-lock couplers to promote smooth starting and stopping, 
and electric refrigeration throughout for drinking fountains, buffets and dining car. Radio and 
ponie address facilities will permit broadcasts being heard in all a The trains will be painted 

lue and grey to conform with the standard color combination of the B. & O.’s streamliners. 

4 Awaiting permission of federal district court at New Haven, The cars will cost approximately 
$13,500,000 and will be used to completely re-equip all the New Haven’s regular Shore Line expressed 
between New York and Boston, its Boston-Washington and Philadelphia runs via the Hell Gate Bridge 
route, and several New York- -Spriogheld, Mass., schedules. Exteriors will be finished in shining 
corrugated metal, accented by a New Haven hunter green band running lengthwise at window height. 
All orthodox methods of lighting have been discarded in the design of the new cars and the light 
which fills the cars will be completely diffused, glareless and shadowless. In addition to 64 roomier 
individual reclining seats with foot rest, the seating arrangement calls for a smoking lounge with 14 
seats separated from the main body of the car b lass partition. In the parlor and lounge cars a 
new type of reclining chair will be used. This ci air is the result of the recent test chair tests. 

8 To be used to re-equip the roads “Blue Ribbon” trains. It is estimated that the orders when 
placed will total approximately $21,000,000. 
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York Central at 2:58 p. m. on November 16, 
1945, the Interstate Commerce Commission 
has recommended that that road arrange 
water scoops on its locomotive tenders so 
they will be operated by a single valve, and 
that it install mechanism which will auto- 
matically raise and secure the water scoops 
in “upper position” (that is clear of the 
track and behind a protecting shield) 
when they leave the troughs from which 
engines take water while in motion. 

The accident under investigation oc- 
curred when the eastbound “Advance Com- 
modore Vanderbilt” collided with a freight 
car obstructing the track after a westbound 
freight on the parallel track had been de- 
railed. There were no fatalities, but 18 
passengers and 21 employees were injured. 

On the N. Y. C. each water trough is 
located in the center of the track, and is 
23% in. wide and 8% in. deep. The top 
of the trough is 1 in. below the top of the 
rails. A sloping apron arrangement and 
a trailer rail are located at the ends of the 
troughs for protection. Signals near the 
ends of the troughs indicate where water 
scoops should be lowered and raised. 

In operating the scdop air is supplied to 
the operating mechanism through a % in. 
pipe provided with a cut-out cock at the 
engineman’s normal position. Another cut- 
out cock and the valve controlling the 
scoop are located on the left of the tender 
adjacent to the gangway, where the fire- 
man stands to operate them. The instruc- 
tions for operating the scoop require the 
engineman and fireman each to open the ap- 
propriate cut-out cock as the track trough 
is approached. When the engine reaches 
the: proper signal the engineman by both 
oral and hand signals indicates that the 


© HUNT-SPILLER MANUFACTURING Cor- 
PORATION. —The Hunt-Spiller Manufactur- 
ing Corporation, of Boston, Mass., has con- 
cluded an arrangement with the Double 
Seal Ring Company, of Ft. Worth, Tex., 
Los Angeles, Calif., and New York, where- 
by Hunt-Spiller becomes the exclusive 
sales agents for Double Seal type rings 
for Diesel locomotives, steam locomotive 
auxiliaries, etc. Under the arrangement, 
Hunt-Spiller air-furnace gun iron will be 
used exclusively in the Double Seal type 
ring. 


© CarsoLoy Company, Inc.—The Carbo- 
loy Company, Inc., of Detroit, Mich., has 
established a new southwestern district. 
A. J. Rod, sales engineer in charge of the 
Houston, Tex., branch, is manager of the 
new district, which consists of territory in 
Northern Texas, New Mexico, Oklahoma, 
Kansas, Louisiana, Arkansas, Alabama, 
Mississippi and Western Florida. The 
Southwestern district office will cooperate 
with the following Carboloy distributors : 
El Paso Saw & Belting Company, El Paso, 
Tex.; Machinery Sales & Supply Company, 
Dallas, Tex.; Murray-Baker-Frederick, 
Inc., New Orleans, La., and Marshall Sup- 
ply & Equipment Company, Tulsa, Okla. 
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fireman should place the valve in position 
to lower the dipper. 

When the tender is filled, or the leaving 
signal is approached, the engineman again 
gives an oral and hand signal to the fire- 
man, who then turns the operating valve 
lever to raise the dipper. The cut-out 
cocks are then closed about 15 sec. after 
the air stops exhausting from the valve. 
Normally the dipper raises from lower to 
retracted position in about 3 sec. after the 
operating valve is turned. 

After the accident occurred, the mech- 
anism involved was found to operate prop- 
erly, and it had been tested before the 
freight left Elkhart, 24.71 miles east of 
the point of collision. It was found, how- 
ever, that if one of the cut-out cocks was 
closed before the valve was set for the 
dipper to be raised, it would not complete 
the movement, but would come to a stop 
with the bottom surface about level with 
the top of the rails. 

It was found that the dipper had not 
been fully retracted in this instance, as 
four planks from highway crossings were 
driven into it, and other pieces of plank 
were found on the brake beams of the 
front truck of the tender. A protruding 
plank was found to have wedged open a 
switch point where an auxiliary track di- 
verges from the westward main track to 
the north, and the derailment of the freight 
resulted from that occurrence. 

The use of three valves instead of one 
for operation of the water scoop was a con- 
tributing factor in this accident, the com- 
mission’s report said. Both the engineman 
and fireman of the freight were familiar 
with the use of the water scoop. The fire- 
man set the operating valve to raise the 


Supply Trade Notes 


@ Sarety Car HEATING & LIGHTING 
Company.—Wade M. Wilkes has been ap- 
pointed sales representative of the Safety 
Car Heating & Lighting Co, northeastern 
district, with headquarters in New York. 


Wade M. Wilkes 


Mr. Wilkes was educated at Florida Uni- 
versity. He was employed by the Jackson- 


dipper when the cistern had filled and he 
thought an interval of 15 sec. passed be- 
fore he closed the cut-out cock. The en- 
gineman closed the second cut-out after he 
thought he had heard the air exhaust from 
the valve. 


New York Central Equipment 
Cost Figures 


EguipMent Trust Certificates have re- 
cently been authorized by the Interstate 
Commerce Commission for use in the pur- 
chase of the following equipment by the 
New York Central: Two 1,350-hp. “A” 
unit Diesel-electric freight locomotives at 
$134,000 each; 750 70-ton covered hopper 
cars at $4,040 each; 153 64-passenger 
coaches at $68,500 each; 60 56-passenger 
stainless-steel coaches at $73,500 each; four 
64-passenger full-length stainless-steel din- 
ing cars at $88,000 each; four 21-passenger 
stainless-steel kitchen-lounge cars at $93,- 
000 each; four 53-passenger stainless-steel 
tavern-lounge-observation cars at $99,000 
each; 20 48-passenger aluminum combina- 
tion passenger-baggage cars at $65,000 
each, and 50 baggage cars at $34,000 each. 


Correction 


TROUGH an error in make-up the article 
entitled, “Improving Car Shop Facilities” 
which appeared on page 580 of the Decem- 
ber, 1945, issue of the Railway Mechanical 
Engineer failed to credit the story to W. 
R. Dunbar. Mr. Dunbar, division car 
foreman, Delaware & Hudson, Oneonta, 
N. Y., presented the paper at the meeting 
of the Eastern Car Foreman’s Association 
at New York on October 12, 1945. 


ville Terminal Company in 1934 and by 
the Safety Company, in the maintenance 
of its car lighting and air-conditioning 
equipment in the Jacksonville, Fla., district, 
in 1936. He joined the Army in 1940 and 
subsequently rose through the various grades 
to the rank of major. Following service 
overseas in Africa and Italy, he was re- 
turned to the United States in November, 
1945. 


@ Dearsorn CHEMICAL CompPany.—dr 
nold J. Reardon, formerly areonauti 
maintenance engineer of the Dearborn 
Chemical Company, who has just been re- 
leased from the armed forces, has returned 
to Dearborn as a member of the engineer- 
ing staff. 


@ Reynotps Merats Company.—The Re- 
construction Finance Corporation has ap- 
proved the offer of the Reynolds Metals 
Company to lease the government-own 
Hurricane Creek, Ark., plant and the Jones 
Hill, Ark., aluminum reduction plant Un- 
der the terms of the offer, to be approv' 
by Stuart W. Symington, surplus property 
administrator, and the Department of Jus- 
tice, the Reynolds Company will lease the 
two plants for a period of five years. 
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6/16” below the tread, Brinell 
hardness cannot be less than 352. 


2” below tread at rim, Brinell 
hardness cannot be greater than 
250. 


1⁄2” below the tread, Brinell hard- 
ness in the throat cannot be greater 
than 225. 


230 PARK AVENUE, NEW YORK 17, N. Y. 


in mottle zone control 
of chilled car wheels 


is in new Brinell Tests 


now standard for wheels made by AMCCW members. 


Two new changes demonstrate more thoroughly the 
present-day complete protection of the wheel’s criti- 
cal area. 

These are (1) a Rim hardness test at the rim 2” 
below the tread, and (2) a reduction in acceptable 
maximum flange hardness from 250 to 225 in the 
Brinell test made 1'/.” below the tread. The limita- 
tion on maximum hardness of material backing flange 
rim and tread assure impact strength, and resistance 
to the development of seams. 

Maintaining the former limitation of minimum 
hardness of 352 at the tread surface continues to 
guarantee long uniform wear and maintenance of 
rotundity throughout the life of the wheels. 
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© HASKELITE MANUFACTURING Com- 
PANY.—A. W. Faulconbridge has been ap- 
pointed in charge of the railroad division 
of the Haskelite Manufacturing Corpora- 
tion of Grand Rapids, Mich. Mr. Faulcon- 


A. W. Faulconbridge 


bridge was previously in the service of the 
Canadian Pacific and the Canadian Nation- 
al. During the war years, he was produc- 
tion manager of Canadair, Ltd., Montreal. 


® Purco Corporation.— David B. Smith, 
director of the Philco research division 
since 1941, has been appointed vice-presi- 
dent in charge of engineering of the Philco 
Corporation. 


® Puitco Propucts, Inct.—The Philco 
Corporation has changed the name of the 
Philco Radio & Television Corp., a wholly- 
owned subsidiary which handles the na- 
tional distribution of Philco products in the 
United States, to Philco Products, Inc. 


® WarTsoN-STILLMAN Company.—C. F. 
Johnson has joined the Watson-Stillman 
Company, at Roselle, N. J., where he is 
in charge of all engineering in the forged- 
steel fitting and the bronze and forged- 
steel valve divisions. Mr. Johnson will also 
represent Watson-Stillman in contacting 
the trade. 


© WESTINGHOUSE ELECTRIC CORPORATION. 
—John A. Schoch has been appointed man- 
ager of the transportation sales depart- 
ment of the Westinghouse Electric Cor- 
poration, East Pittsburgh, Pa. Mr. Schoch, 
who will be located in the East Pittsburgh 
Works, succeeds H. H. Chapman, who has 
been transferred to the northwestern dis- 
trict. Mr. Schoch is a graduate of Illinois 
University with a degree in electrical en- 
gineering (1917). He enrolled in the 
Westinghouse graduate student training 
course and was assigned to the transporta- 
tion section of the general engineering de- 
partment, later being transferred to the 
railway engineering department, where he 
specialized in transportation engineering. 
In 1943 he served as consultant with the 
transportation equipment division of the 
War Production Board in Washington, D. 
C., returning to Westinghouse as manager 
of the heavy traction section of the trans- 
portation and generator sales department, 
and later as assistant manager of that de- 
partment. 
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© Parker APPLIANCE Company.—C. H. 
Wagner, Jr., secretary of the Parker Ap- 
pliance Company, has been elected vice- 
president of the company. 


® Jonn W. Miter Company.—Alfred E. 
Calkins has been elected president and a 
director of the John W. Miller Company 
of New York to succeed John W. Miller, 
who has retired from active management 
of the company. Mr. Miller was elected 
executive vice-president and will continue 
as treasurer. Mr. Calkins joined the John 
W. Miller Company as vice-president in 
1943 after 52 years of service in the me- 
chanical department of the New York 
Central, where he became superintendent of 
equipment. 


® Epwaron G. Bupp MANUFACTURING 
Company.—Fitewillian Sargent, who has 
been appointed railway sales manager of- 
the Edward G. Budd Manufacturing Com- 
pany, with headquarters in Philadelphia, 
Pa., and New York, as announced in the 


Fitzwilliam Sargent 


January issue, is a graduate of Harvard 
University (1914). He served in the first 
World War as a lieutenant, j.g., in naval 
aviation. He began his business career 
with the Standard Supply Equipment Com- 
pany and joined the Budd Company in 1940 
in the sales department of the railway sales 
division. He was appointed eastern sales 
manager in May, 1945. 


© CuHicaco Rawway Equipment Com- 
PANY.—W. F. Lewis has been appointed 
mechanical engineer of the Chicago Railway 
equipment Company, with headquarters at 
Chicago. 


© INLAND Steer Company.—Frank R. 
Meyer, Jr., vice-president in charge of tin 
plate and export sales; L. S. Marsh, metal- 
lurgical consultant, and J. de N. Macomb, 
manager of sales engineering, railroad sales 
division, of the Inland Steel Company, 
have retired. 

L. S. Marsh is a graduate of the Univer- 
sity of Michigan. He began his business 
career as a chemist in the employ of the 
Illinois Malleable Iron Company in 1902. 

He became chief inspector of the Chicago, 
Rock Island & Pacific in 1904 and, later, 
engineer of tests for the city of Chicago. 
He went with Inland in 1922 as a special 
agent, handling specifications and custom- 


ers’ metallurgical problems. In 1926 Mr. 
Marsh organized the company’s department 
of inspection and metallurgy and for 19 
years was manager of that department. 
J. de N. Macomb is a graduate of the 
University of Kansas. He was engaged 
for a number. of years in survey and con- 
struction work on the Atchison, Topeka & 
Santa Fe, and later became assistant en- 
gineer in the office of the chief engineer. 
He served in the armed forces during 
World War I and after the armistice he 
joined Inland as assistant to the vice-presi- 
dent at Chicago. Some time later Mr. 
Macomb was appointed manager of sales 
engineering, railroad sales division. 


® ALLIS - CHALMERS MANUFACTURING 
Company.—Ralph A. Powers has been ap 
pointed engineer in charge of electronic 
engineering at the Allis-Chalmers Manv- 
facturing Company. Mr. Powers formerly 
was with the Bundy Tubing Company, De 
troit, Mich. He succeeds J. M. Cage, who 
has resigned. John G. Barta, of the Mil- 
waukee, Wis., district office, has been ap- 
pointed manager of the Duluth, Minn, 
branch sales office to succeed William H. 
Knight, who has resigned. 


@ STANDARD RAILWAY EQUIPMENT Cow- 
PANY.—Clinton E. Frank, formerly assist- 
ant account executive of Blackett-Sample- 
Hummert, Inc., an advertising firm of 
Chicago, has been appointed assistant to 
the president of the Standard Railway 
Equipment Company, Chicago. Mr. Frank 
received his higher education at Yale Uni- 
versity, graduating in 1938, and in the same 
year he joined Blackett-Sample-Hummert. 
He held several positions with that organ- 
ization until he became assistant account 
executive. In March, 1941, Mr. Frank 
became a second lieutenant in the army 
where he served until September, 195, 
when he was discharged with the rank of 
lieutenant-colonel. During his term with 
the armed forces he served in the European 
and Mediterranean theaters of operation as 


Clinton E. Frank 


aide to Lt. Gen. James H. Doolittle and 
later as executive officer of a heavy bom- 
bardment group. Upon his return to the 
United States in 1944 he was assigned 3s 
director of civilian personnel with the 
Air Force, with headquarters at Colorado 
Springs, Colo., and later as director of both 
military and civilian personnel. 
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PLACES 10 LIMA 2-8-4s 
in fast freight service 


AN TICIPATING the needs of fleet of Lima-built motive power. 
American business and its demands These powerful new locomotives ` 
for the increasingly rapid move- are known as Class K-4, and are 
ment of freight, the Chesapeake having an important part in helping 
& Ohio has just added ten 2-8-4 to maintain C&O’s traditionally ex- 


type steam locomotives to its cellent service to shippers. 
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@ WESTINGHOUSE AiR BRAKE COMPANY. 
—Sidney G. Down, who has retired as first 
vice-president and director of the Westing- 
house Air Brake Company, Wilmerding, 
Pa., as announced in the January issue, 
began his career in the locomotive depart- 
ment of the Michigan Central at Detroit, 
Mich., and subsequently became air-brake 
instructor and inspector. In 1897 he or- 
ganized an expedition to the Klondike gold 
fields and spent threee years in that terri- 
tory. He rejoined the Michigan Central 
upon his return to Detroit in 1900. Two 
years later he was employed by the West- 
inghouse Air Brake Company as an air- 
brake instructor, in charge of the instruc- 
tion car, traveled throughout the country 
teaching railroad employees the principles 


Sidney G. Down 


of construction and operation of air brakes. 
He was appointed a mechanical expert in 
the company’s Chicago headquarters of the 
western division in 1905 and was trans- 
ferred to San Francisco, Calif., as chief 
engineer of the Pacific Coast district in 
1910. He was largely responsible for the 
establishment of the Westinghouse Pacific 
Coast Brake Company at Emeryville, Calif., 
of which he later became president. Mr. 
Down also was general manager of the Pa- 
cific Coast division of the Westinghouse 
Air Brake Company. He returned to Wil- 
merding as general sales manager of the 
‘Westinghouse Air Brake Company in 1921. 
He spent considerable time in the Orient, 
Europe, and South America, studying for- 
eign railway operation and the development 
of foreign markets for railway appliances. 
He was elected vice-president of the West- 
inghouse Air Brake Company in 1923, a 
director in 1925, first vice-president in 1937. 
He retains his directorship of the company. 
Mr. Down also is president and a director 
of the American Brake Company; a di- 
rector and member of the executive com- 
mittee of the Bendix Aviation Corporation ; 
a director and executive vice-president of 
the Bendix-Westinghouse Automotive Air 
Brake Company; a director and first vice- 
president of the National Brake & Elec- 
tric Co.; president and a director of the 
Westinghouse Friction Draft Gear Com- 
pany ; and a director of the Canadian West- 
inghouse Company, and the Union Switch 
& Signal Co. For seven years he was presi- 
dent of the Railway Supply Manufacturers’ 
Association and, during the war, served 
on the War Production Board’s railway ad- 
visory committee. 
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John B. Wright, who has retired as as- 
sistant to the president of the Westinghouse 
Air Brake Company, began his career with 
Westinghouse Air Brake in 1899 as a 
stenographer and clerk in the engineering 
department. He was appointed assistant 
to the vice-president in 1917 and two years 
later assistant manager of the southeast- 
ern district, with headquarters in Pitts- 
burgh, Pa. He was appointed assistant 
vice-president and manager of the Pitts- 
burgh district in 1932 and assistant to the 
president in 1940, while retaining the posi- 
tion of Pittsburgh district manager. He is 
president of the Railway Club of Pitts- 
burgh. 


@ Timken RoLLER Bearing Company.— 
Fred Reiser, Jr., Cincinnati, Ohio, district 
manager for the industrial division of the 
Timken Roller Bearing Company since 
1944, has been appointed division manager 
for all divisions of the company there. 
Harry McCool, field engineer on Timken 
graphitic steels for the territory east of 
Chicago, has been appointed sales engineer 
for the steel and tube division in the 
Cincinnati, Ohio, district, which includes 
Indiana, Kentucky and part of Ohio. 


© American Brake Suor Company.— 
Horace A, Deane, works manager of the 
Brake Shoe and Castings division of the 
American Brake Shoe Company, has been 
appointed a vice-president of the division. 
Mr. Deane is in charge of operation in 
18 of the company’s 57 plants, and is re- 
sponsible for the production of brake shoes 
and miscellaneous iron castings. 


@ Kerire Company.—-Arthur H. Smith 
has been appointed railroad sales manager 
of the Kerite Company. Mr. Smith began 
his business career in 1912 with the Railroad 
Supply Company and in 1930 became vice- 
president of the Railroad Material Com- 


Arthur H. Smith 


pany, successor to the former. During 
1932 Mr. Smith was eastern railroad sales 
manager of the Youngstown Sheet & Tube 
Company and in 1933 became associated 
with Kerite. During World War I he 
was a lieutenant in the Air Corps. During 
World War II he served for three years 
in the U. S. Coast Guard Reserve (T) 
3rd Naval District and was discharged 
from service after serving as flotilla com- 
mander. 


@ GENERAL STEEL CASTINGS CORPORATION, 
—Harry Miller Pflager, senior vice-presi- 
dent of the General Steel Castings Cor- 
poration, retired on January 1 after more 
than 41 years of service. Mr. Pflager, who 
will continue as a director, was educated 
at Washington University. He began his 
business career with the Pullman Com- 
pany and remained with that company un- 
til 1901 in positions from draftsman to 


Harry Miller Pflager 


mechanical superintendent. He was vice- 
president and general manager of the 
American Clock Company from 1901 to 
1903 and served for one year as assistant 
vice-president of American Steel Foundries. 
In 1904 he became associated with Clar- 
ence H. Howard in the founding of the 
Commonwealth Steel Company, continuing 
as senior ‘vice-president and director with 
the Commonwealth Steel Company and its 
successor, the General Steel Castings Cor- 
poration. Mr. Pflager has been a leader“in 
the designing and development of one-piece 
cast steel devices for railway equipment. 
His patents are on four-wheel and six- 
wheel passenger-car trucks with the truck 
frames cast in one piece, the cast-steel 
waterbottom tenderframe with the bottom 
of the tender tank an integral part of the 
casting, and other Commonwealth prod- 
ucts. He was also responsible for the 
development of the cast-steel one-piece bed 
for steam locomotives. For this latter de- 
velopment, he was awarded the George R. 
Henderson medal by the Franklin Insti- 
tute in 1943. At the beginning of World 
War II, he assisted in the development 
of cast-armor one-piece top hulls for com- 
bat tanks. 


@ SyLvaNIa ELECTRIC Propucts, Inc— 
E. Finley Carter, formerly vice-president 
in charge of industrial relations of Sylvania 
Electric Products, Inc., has been appointed 
vice-president in charge of engineering to 
succeed Roger M. Wise, who has resigned. 


@ Mr. VERNON Car MANUFACTURING 
Company.—The H. K. Porter Company, 
Pittsburgh, Pa., has announced the sale of 
the car-wheel foundry of its subsidiary, the 
Mt. Vernon Car Manufacturing Company, 
Mt. Vernon, Ill., to the Electric Auto-Lite 
Company of Toledo, Ohio. The sale was 
in accordance with a previously established 
Porter policy of withdrawing from foun- 
dry operations. 
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BOOSTER 


has been developed to meet the trend toward higher 
steam pressure and higher speeds. 
Its outstanding features, compared with previous 


types — 


% MORE RUGGED CONSTRUCTION 
vy GREATER POWER 

w HIGHER OPERATING SPEED 

x LOWER STEAM CONSUMPTION 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 
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@ Batpwin Locomotive Worxs.—B. A. 
Springer, hydraulic press and power-tool 
engineer, has been appointed a sales engi- 
neer for the Baldwin Locomotive Works. 
Mr. Springer, who will be with the Chicago 
office of the Southwark division of Bald- 
win will specialize in hydraulic presses. 
Mr. Springer studied mechanical engineer- 
ing at the Armour Institute of Technology. 
Throughout the war he was active in the 
supervision of the installation of heavy 
ammunition hydraulic presses and accumu- 
lators for the piercing, drawing and nosing 
of shells. 


@ Pump Carey MANUFACTURING ComM- 
PANY.—Clarence M. Allen has been 
appointed branch manager of the St. Louis, 
Mo., office of the Philip Carey Manu- 
facturing Company. Mr. Allen was assist- 
ant branch manager at the Cleveland, Ohio, 
office. 


@ Norma-HorrMAN BEARINGS CORPORA- 
TION.—H. J. Ritter, former vice-president 
and director, has been elected president of 
the Norma-Hoffman Bearings Corporation 
to succeed O. P. Wilson, who has resigned. 
Hubert L. Williams, vice-president in 
charge of plant operations, also has re- 
signed. Mr. Williams has been succeeded 
temporarily by Percy Butchard, director, 
and director of Hoffman, Ltd., of England. 


@ Vutcan Iron Worxs.—Benjamin S. 
Dowd, executive vice-president, has been 
elected president and general manager of 
the Vulcan Iron Works, Wilkes-Barre, 
Pa. 


@ Uniten Arrcrart Propucts, Inc.— 
United Aircraft Products, Inc., has an- 
nounced its entry into the hydraulic jack 
field, covering every phase from automotive 
and utility jacks to aviation, railroad and 
industrial jacks. 

© Goopyear Tire & RUBBER COMPANY.— 
Robert B. Warren has returned to the 
Goodyear Tire & Rubber Co. after three 
years as a lieutenant commander in the 
office of the U. S. Navy rubber director 
and has been appointed eastern railroad 
sales manager for the mechanical goods di- 
vision, with headquarters in New York. 


@ Socony-Vacuum Om Company.— 
Alverd C. Stutson has been appointed chief 
engineer of the technical division-industrial 
section of the Socony-Vacuum Oil Com- 
pany, to succeed W. G. G. Godron, who 
has retired. Gerald J. Var Liew, staff 
engineer, succeeds Mr. Stutson as assist- 
ant chief engineer. 


_ @ WORTHINGTON Pump AND MACHINERY 
CorporaTion.—James C. Barnaby, consult- 
ing engineer of the Worthington Pump 
and Machinery Corporation, has been 
transferred to the general engineering staff 
at the Harrison, N. J., works as assist- 
ant director of research and development. 


@ ScuLLIN Steer Company. — R. C. 
Schrenk, of the sales department of the 
Scullin Steel Company, has resigned. 


@® Sr. Lours Car Company.—Edwin B. 
Meissner, Jr., who recently returned to 
civilian life after nearly five years with the 
U. S. Army, has been elected a vice-presi- 
dent of the St. Louis Car Company, with 
headquarters at St. Louis, Mo. 
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@ Lima Locomotive Works.—I. C. Brent- 
linger, purchasing agent of the Lima Loco- 
motive Works, Inc., retired on January 1. 
Mr. Brentlinger started with Lima as a 
clerk in the purchasing department on May 
8, 1907, and became purchasing agent on 
June 1, 1936. Charles F. Alexander suc- 
ceeds Mr. Brentlinger as purchasing agent. 


@ AMERICAN CAR AND FOUNDRY COMPANY. 

—W. Lyle Richeson, Frederick H. Norton 
and Philip A. Hollar have been elected 
vice-presidents of the sales staff of the 
American Car and Foundry Company to 
assist R. A. Williams, vice-president in 
charge of sales. 

W. Lyle Richeson, formerly an assistant 
vice-president, has been with the company 
for twenty years.- He attended Tulane 
University and Yale University and is a 
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graduate of the Sheffield Scientific School 
in 1924. Aside from two years’ training in 
shop practice at the company’s Berwick, 
Pa., plant; Mr. Richeson has served con- 
tinuously with the sales division and in 
March, 1944, was appointed an assistant 
vice-president in the New York sales de- 
partment. 


Frederick H. Norton joined the Amer- 
ican Car and Foundry Company in April, 
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1945, as an assistant vice-president in the 
sales department. He is a graduate of 
Purdue University with a degree in me- 
chanical engineering in 1932. He served 


his apprenticeship with the American Steel 
Foundries, and was then assigned to that 
company’s Chicago office as sales engineer. 
In 1940 he was transferred to Washington, 


Philip A. Hollar 


D. C., to open a new office for the handling 
of the American Steel Foundries’ activities 
with the government and foreign agencies. 

Philip A. Hollar studied at the Carnegie 
Institute of Technology and subsequently 
received a degree in mechanical engineer- 
ing from Purdue University in 1925. While 
attending college he worked during vaca- 
tion periods in the Altoona, Pa., shops 
of the Pennsylvania. From 1919 to 1941 
he served with the Pennsylvania consecu- 
tively as special apprentice, as motive-power 
inspector at the Altoona shops, and as fuel 
purchasing agent and assistant stores man- 
ager at Philadelphia, Pa. From 1942 to 
1945 he was special representative and as- 
sistant to the vice-president, Operations and 
Maintenance Department, Association of 
American Railroads, at Washington. Asa 
vice-president of the American Car and 
Foundry Company Mr. Hollar will assume 
direction of sales activities in the western 
territory, embracing the Chicago, St. Louis, 
Mo., St. Paul, Minn., and San Francisco, 
Calif. offices. J. H. Van Moss will con- 
tinue as western sales manager in direct 
charge of the Chicago district, reporting 
to Mr. Hollar, whose headquarters will be 
in Chicago. 


© Srmprex Wire & CABLE CoMPANy.— 
Edward F. Galvin has been appointed man- 
ager of railroad sales of the Simplex Co. 


© Frannery Bott Company.—The Flan- 
nery Bolt Company, Bridgeville, Pa., has 
purchased the business and assets of the 
Fort Pitt Manufacturing Company and the 
Fort Pitt Bedding Company. 


© Water Kippe & Company.—Walter 
Kidde & Co. have removed their sales and 
executive offices from New York to the 
main plant in Belleville, N. J. 


© Aro EQUIPMENT Corporation.—M. J. 
Anderson has been appointed sales and ser- 
vice engineer of the Aro Equipment Cor- 
poration with headquarters at Aro’s Bryan, 
Ohio plant. D. J. Nelson has joined the 
sales organization of F. W. Busch, Aro’s 
New York representative, and will sell Aro 
pneumatic tools in that territory. 
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must never falter 


LL scenative safety demands con- 

stant alertness of the engine crew. 
_ Water glasses and gauge cocks must 
be watched continually to make sure 
there is adequate water in the boiler. 
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@ AMERICAN Locomotive CoMPANY.—As 
reported in the January issue of the Rai- 
way Mechanical Engineer, Duncan W. 
Fraser, president, has been elected chair- 
man of the board to succeed William C. 
Dickerman, who has resigned. Mr. Dicker- 
man will continue as a director and a 
member of the executive committee and 


W. C. Dickerman 


also will remain in a consultative capacity. 
Robert B. McColl, executive vice-president, 
has been elected president. The new offi- 
cers of American Locomotive assume 
similar posts with the Montreal Locomo- 
tive Works, Ltd., while W. L. Lentz, re- 
cently elected vice-president in charge of 
manufacturing of American Locomotive, 
also has been appointed vice-president of 
the Montreal works. G. B. Powell has been 
appointed assistant to N. C. Naylor, vice- 
president, who makes his heaquarters in 
Chicago; William F. Lewis has been ap- 
pointed district sales manager in charge of 


D. W. Fraser 


sales in the St. Louis district, and Charles 
C. Davis has been appointed sales repre- 
sentative at St. Louis. Mr. Powell has 
been associated with American Locomotive 
since 1901, when he joined the company as 
an assistant shipping clerk. He has been 
district sales manager at St. Louis since 
- 1926. Mr. Lewis was a graduate of Illi- 
nois University in 1931. He entered the 
sales department of American Locomotive 
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at Chicago in 1934, was assigned to the St. 
Louis sales office in 1937, and appointed as- 
sistant district sales manager in 1939. 
William C. Dickerman remained on 
active duty during the war at the request 
of the board of directors. He was born in 
Bethlehem, Pa., in December, 1874. He 
is a graduate of Lehigh University with a 
degree in mechanical engineering (1896) 
and was awarded the honorary degree of 
doctor of engineering in 1938. He began 
his career with the Milton Car Works in 
1896, serving successively in the auditing, 
purchasing and engineering departments. 
In 1899, on formation of the American Car 
and Foundry Company, of which the Milton 
Car Works became a part, he was ap- 
pointed assistant manager of the Milton, 
Pa., disttrict. He was sales agent and 
general sales agent of the American Car 
and Foundry Company in New York in 
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1900-05 and vice-president from 1905-29. 
During the period 1919-29, he was in 
charge of all operations of the company. 
Mr. Dickerman was elected president of 
the American Locomotive Company in 
1929 and chairman of the board on March 
1, 1940. He also held the positions of presi- 
dent and director of the American Locomo- 
tive Sales Corporation ; director and a mem- 
ber of the executive committee of the 
American Car and Foundry Company, the 
American Car and Foundry Motors Com- 
pany, the General Steel Castings Company, 
and the United Gas Improvement Co., and 
director of the American-Canadian Proper- 
ties Corporation, the American Car and 
Foundry Securities Company, the First 
Milton National Bank, the Carter Car- 
buretor Corporation, the J. G. Brill Com- 
pany, the Montreal Locomotive Works, 
Ltd., and the Shippers’ Car Line Corp. 

Duncan W. Fraser, who was born in 
Pictou County, Nova Scotia, has been 
president of the American Locomotive 
Company since 1940. He entered the lo- 
comotive business as an apprentice of the 
Rhode Island Locomotive Works in Provi- 
dence, R. I., and in 1904 was transferred 
to the Montreal] Locomotive Works, Ltd., 
at Montreal, Canada. After becoming man- 
aging director of this Canadian affiliate of 
the American company, he was elected vice- 
president of American Locomotive in 1920 
and a director in 1924. He is a director of 
the General Steel Castings Corporation, 


the Canada Iron Foundries, Ltd., the Otis 
Elevator Company, and the Montreal Lo- 
comotive Works, Ltd. 

Robert B. McColl has served since Sep- 
tember 27, 1945, as executive vice-president 
of the American Locomotive Company. A 
sketch of his career appears on page 561 
of the November, 1945, issue. 


© Graypar Evectric Company.—Burton 
R. Cole has been appointed communications 
sales manager of the Graybar Electric Com- 
pany at executive headquarters in the Gray- 
bar building, New York. Prior to a tour 
of duty with the U. S. Army Signal Corps 
from 1942 to 1945, Mr. Cole was manager 
of the lamp, lighting and supply depart- 
ments in the Seattle, Wash., territory. 


© Kropp Force Company.—The Kropp 
Forge Company of Chicago has announced 
that with the return of Charles Foley from 
overseas service, Foley & Co., of New 
York, again will represent them in the east- 
ern territory. 


@ GENERAL AMERICAN TRANSPORTATION 
CorporaTion.—LeRoy Kramer, first vice- 
president of the General American Trans- 
portation Corporation, and an officer of 
that company for over 20 years, retired on 
January 1. Mr. Kramer, who will continue 
in an advisory capacity as vice-president, 
retired, and will keep his office at the com- 
pany’s headquarters in Chicago, first stud- 
ied law and was admitted to practice at the 
bar. He later entered the operating depart- 
ment of the St. Louis-San Francisco, ad- 
vancing to the position of assistant to the 
vice-president. In 1910 he joined the Rock 
Island as assistant to the vice-president. 
Two years later he was appointed assistant 
to the president of the Pullman Company 
and, in 1915, vice-president in charge of all 
shops of that company. When the govern- 
ment- took over the railroads during the 
first World War, Mr. Kramer was drafted 
as federal manager of the St. Louis-San 
Francisco and of the Missouri-Kansas- 
Texas railroads at St. Louis, Mo. At the 


LeRoy Kramer 


end of the war, he became vice-president in 
charge of production of the Willys-Over- 
land Company at Toledo, Ohio, remaining 
there until 1922. He then returned to Chi- 
cago as vice-president of T. H. Symington 
& Company. Early in 1925, he was ap- 
pointed vice-president in charge of mant- 
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F COURSE you want your new railway 
cars to be good-looking. Smart. Style 

is important. l 
But still more important is the fact 


_ that passengers want comfort. And that 
_ shippers want protection against break- 


age. 
As a railway management man, you 


want rolling stock that meets these de- 


mands, that is safe, efficient, and easy on 


track structures, and that requires mini- 
mum maintenance. 


SPRINGS and spring suspensions of cor- 
rect design, materials, and construction, 


February, 1946 


are essential to every one of these con- 
siderations. RAILWAY STEEL SPRINGS in 
a wide range of service on many leading 
railroads are proving that they can be re- 
lied upon to satisfy all requirements. 


RAILWAY STEEL-SPRING DIVISION 


facturing and sales of railway cars of the 
General American Transportation Corpo- 
ration. As General American enlarged its 
scope, he was appointed an officer and di- 
rector of its various subsidiaries, including 
the General American Aerocoach Com- 
pany, of which he was president. 


@ Union Switch & Signa Company.— 
William H. Cadwallader, who has retired 
as vice-president of the Union Switch & 
Signal Company, as announced in the Janu- 
ary issue, became a blueprint boy in the 
employ of the company in 1891. Three 
years later he was promoted to clerk and 
served in various departments until 1911, 
when he was appointed acting assistant gen- 
eral manager. He became assistant gen- 
eral manager in 1912; general manager in 
1914; assistant general sales manager in 
1915, and assistant to the vice-president 
in 1923. Mr. Cadwallader was elected vice- 
president in 1939. Since 1936, he had served 
the company as vice-president and, until a 
few months ago, also as general manager. 
Mr. Cadwallader is a director of the West- 
inghouse Air Brake Company, the Union 
Switch & Signal Co., and the American 
Brake Company. He is a member of the 
Pittsburgh Chamber of Commerce, and is 
the company’s representative member of 
the United States Chamber of Commerce 
and the Pennsylvania State Chamber of 
Commerce. He also is a member of the 
Army Ordnance Association, Pittsburgh 
post; signal section of the Associatien of 
American Railroads; the Railway Business 
Association; the Railway Club of Pitts- 
burgh, and the Tristate Industrial Associa- 
tion. 

© American STEEL & Wire COMPANY.— 
Paul L. Lindsay, general assistant to the 
president, has been appointed general staff 
manager-sales of the American Steel & 
Wire Company, U. S. Steel subsidiary. 
Mr. Lindsay, in addition to other duties, 
will assume the responsibilities of V. H. 
Farr, assistant general manager of sales, 
who has retired after 45 years of service 
with the company. 


® National Pneumatic Company.— 
Robert Bridges, Jr., has joined the National 
Pneumatic Company as service representa- 
tive at the company’s Chicago office. Mr. 
Bridges served in the Mediterranean and 
European campaigns during the war. 
Francis Young, who recently was discharged 
from the Army air forces, has resumed 


General 


J. A. FaRLey, assistant to superintendent 
motive power of the Chesapeake & Ohio at 
Richmond, Va., has retired. 


J. E. Foster has been appointed assistant 
to superintendent motive power of the 
Chesapeake & Ohio at Richmond, Va. 


W. V. HINERMAN, assistant to superin- 
tendent motive power of the Chesapeake & 
Ohio, at Richmond, Va., has been appointed 
assistant to chief mechanical officer at 
Richmond. 
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his former duties with National Pneumatic 
as sales and service representative. He will 
serve all southeastern transit properties, 
with headquarters at the New York office. 
For eight years before his induction into 
service in 1943, Mr. Young worked out at 
the company’s Philadelphia, Pa., office. 


@ CrarK Eguipment Company.—L. M. 
Weaver is now sales manager in charge 


L. M. Weaver 


of the Celfor Drill and Cutting Tool 
Division of Clark Equipment Company at 
Buchanan, Mich. 


© CuHicaco MALLEABLE CasTINGs Com- 
pANY.—J. T. Llewellyn, president of the 
company since 1926, has been elected chair- 
man of the board of directors of the Chi- 
cago Malleable Castings Company, and 
W. L. Beaudway, formerly executive vice- 
president, has been elected president to 
succeed Mr. Llewellyn. L. J. Wise, assist- 
ant to the executive vice-president, has 
been appointed assistant to the president; 
L. F. Hartwig, works manager, has been 
advanced to general manager, and O. P. 
Fahrenbach, assistant to the works man- 
ager, succeeds Mr. Hartwig as works man- 
ager. 


@ ContinentaL Om Company.—E. F. 
Shannon, assistant manager of railway sales, 
has been appointed manager of railway 
sales for the Continental Oil Company, 
with headquarters in Chicago, to succeed 
J. W. Liddell, who has been appointed 


Personal Mention 


Georce W. Birk has been appointed su- 
perintendent of equipment of the New York 
Central, at Indianapolis, Ind. 


Frank H. EINWAECHTER, mechanical en- 
gineer of the Baltimore & Ohio at Mt. 
Clare, Baltimore, Md., has been appointed 
chief of motive power and equipment at 
Baltimore. 


W. B. Wurrsitt, chief of motive power 
and equipment of the Baltimore & Ohio at 
Baltimore, Md., has retired after 43 years 
in the motive-power department. 


northern general sales manager. Mr. Lid- 
dell will supervise marketing activities of 
Continental’s Chicago, Kansas City, and 
Lincoln divisions, but will have general su- 
pervision over railway sales. 


© INTERNATIONAL NICKEL Company.— 
The International Nickel Company has 
opened a Twin Cities technical section of 
its development and research division, which 
will be located in the Northwestern Bank 
building, 620 Marquette avenue, Minneapo- 
lis, Minn. The new section, under the direc- 
tion of J. C. Neemes, Jr., metallurgist, will 
furnish technical assistance to industry in 
the territory comprising Minnesota, North 
and South Dakota, northern Wisconsin and 
northern Michigan. 


Obituary 


@ Georce E. SmirtH, vice-president of the 
Midvale Company, Philadelphia, Pa., died 
December 12: He was 55 years of age. 


© Frepertck C. DuNHAM, who retired in 
1940 as vice-president of the Chicago- 
Hutchins Car Roofing Company, which has 
since been merged with the Standard Rail- 
way Equipment Company, New York, died 
at his home in New Rochelle, N. Y., on 
January 15. Mr. Dunham was 75 years old. 


@ W. Epcar Hamsue_r, vice-president of 
the Hennessy Lubricator Company of New 
York, died January 12, in Pittsburgh, Pa. 
Mr. Hamsher was in charge of the Pitts- 
burgh to Chicago district of the company. 


@ Cwaries C. HALL, vice-president and 
general manager of the Durametallic Cor- 
poration, Kalamazoo, Mich., died at his 
home in that city on December 26. Mr. 
Hall, founder of the Durametallic Corpo- 
ration, was born in 1875 and was an au- 
thority on the manufacture of flexible me- 
tallic packings and rotary mechanical seal- 
ing devices. 


@ Simon M. Doran died November 22, 
1945. Mr. Dolan operated his own office 
in St. Louis, Mo., and represented the 
Western Railroad Supply Company, the 
Nathan Manufacturing (Company, the 
American Arch Company, the Mozel 
Chemical Company, the Asco Box Lid 
Company, and Murcott and Campbell. He 
also acted as special representative for 
the Standard Railway Equipment Company. 


M. E. STROTHER, road foreman of engines 
of the Chicago, Indianapolis & Louisville at 
Lafayette, Ind., has been appointed assistant 
superintendent, Northern division, with 
headquarters at Lafayette. 


G. W. Imcrunp, general superintendent 
of the Chicago & Illinois Midland, has been 
elected vice-president of the railroad, with 
headquarters at Springfield, Ill. Mr. Im- 
grund was born on February 18, 1883, at 
Springfield, and entered railway service in 
1897 as a machinist apprentice in the em- 
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ploy of the Wabash. Four years later he 
became a machinist for a manufacturer at 
Springfield, re-entering railway service in 
1902 as a machinist with the Baltimore & 
Ohio at Newark, Ohio. From December, 
1902, until February, 1927, he was, 
successively, enginehouse foreman at Lor- 
raine, Ohio, and New Castle, Pa. ; Baltimore 
& Ohio; mechanical inspector, Lake Shore 
& Michigan Southern (now a part of the 
New York Central); machinist, erecting 
foreman at Springfield, enginehouse fore- 
man at Chicago, and Decatur, Ill., Wabash ; 
and general foreman, locomotive and car 

ents, and master mechanic at 
Jacksonville, Ill., Chicago, Peoria & St. 
Louis. Mr. Imgrund was appointed master 
mechanic of the Chicago & Illinois Midland 
on February 1, 1927; superintendent of mo- 
tive power and equipment in November, 
1930; superintendent of the transportation, 
car, and locomotive departments on January 
1, 1932, and general superintendent of the 
C.& I. M. in June, 1940. 


ApamM McGrecor, chief draftsman of the 
Canadian National at Montreal, Que., has 
been appointed mechanical engineer, car 
department. Mr. McGregor is a native of 
Kilmarnock,Scotland, and was educated at 
the Royal Technical College at Glasgow. 
He entered the service ‘of the Canadian 


Adam McGregor 


National at Winnipeg, Man., in 1921, and 
successively held the positions of draftsman, 
mechanical inspector, and locomotive in- 
spector. In 1943, he went to Montreal as 
mechanical inspector and in October, 1945, 
became chief draftsman. 


Master Mechanics and 
Road Foremen 


W. J. Hayes, assistant road foreman of 
engines of the Chicago, Indianapolis & 
Louisville, has been appointed trainmaster- 
road foreman of engines, with headquarters 
as before at Lafayette, Ind. 


G. R. James has been appointed master 
ecg of the Southern at Columbia, 


R. W. Wray, master mechanic of the 
Lake division of the Pennsylvania, has been 
appointed master mechanic—special duty, 
office of general superintendent of motive 
power, Central Region. 
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O. H. SMart, master mechanic of the 
Southern at Columbia, S. C., has been ap- 
pointed assistant master mechanic at Spen- 
cer, N. C. 


W. J. Futon, assistant master mechanic 
of the Ft. Wayne division of the Pennsyl- 
vania, has been appointed master mechanic 
of the Lake division. 


J. F. LEIGHTIZER, assistant superintendent 
and master mechanic of the Canadian Na- 
tional at Moncton, N. B., has retired. 

Diesel 

W. D. Quarzzs, Diesel master mechanic 
of the Atlantic Coast Line at Wilmington, 
N. C., has been appointed superintendent 
Diesel performance at Wilmington. A 
sketch and photograph of Mr. Quarles ap- 
peared in the August, 1945, issue of the 
Railway Mechanical Engineer (page 370), 
when he was appointed Diesel master me- 
chanic. 


H. D. Parker, assistant general mechan- 
ical instructor of the Atlantic Coast Line 
at Rocky Mount, N. C., has been appointed 
general Diesel supervisor at Wilmington, 
N. C. 


Electrical 


D. F. Dunsm{more has been appointed as- 
sistant electrical engineer of the Chesapeake 
& Ohio, with headquarters at Richmond, 
Va. 


W. D. Piccott, locomotive foreman at 
the Point St. Charles (Montreal, Que.) 
electric shop of the Canadian National, has 
been appointed electrical supervisor, with 
headquarters at Montreal. Mr. Piggott 
will have jurisdiction over the Montreal 
terminals, Mount Royal, and L’Assomption 
subdivisions electrified zones. 


H. J. Meyers has been appointed inspec- 
tor, traveling, electric, motive power and 
car equipment, with headquarters at Battle 
Creek, Mich. 


W. F. FrevutEt, assistant electrical engi- 
neer of the Chesapeake & Ohio at Rich- 
mond, Va., has been appointed special en- 
gineer, with headquarters at Richmond. 


C. A. Suns, gang leader at the Blue- 
stone, W. Va., shop of the Norfolk & 
Western, has been promoted to the position 
of assistant foreman at Bluestone. 


J. R. Wrrt, assistant foreman at the 
Bluestone, W. Va., shop of the Norfolk & 
Western, has been promoted to the posi- 
tion of assistant general foreman, Bluestone 
electrification. 


H. DuckwortH, assistant foreman at the 
Point St. Charles (Montreal, Que.) elec- 
tric shop of the Canadian National, has 
been promoted to the position of locomotive 
foreman, with jurisdiction over the Point 
St. Charles electric shop and headquarters 
at Montreal. 


Car Department 


H. C. Green has been appointed A. A. R. 
inspector of the Erie, with headquarters at 
Cleveland, Ohio. 


C. B. STEMPLE has been appointed gen- 
eral car foreman of the Chicago & North 
Western at Proviso, Ill. 


J. L. McArruur, night car foreman of 
the Canadian Pacific at Fort William, Ont., 
has been appointed car foreman at Wey- 
burn, Sask. 


P. P. BARTHELEMY, master car builder 
of the Great Northern at St. Paul, Minn., 
has retired after 44 years of service. Mr. 
Barthelemy was born in Benton County, 
Minn. He received his higher education 
at the University of Minnesota and enter- 


P. P. Barthelemy 


ed railroad service as a mechanic in the 
shops of the Great Northern at St. Cloud, 
Minn. He advanced successively through 
the positions of air-brake foreman and 
assistant car foreman at St. Cloud and car 
foreman at Spokane, Wash. From 1915 
to 1917 he was employed on car valuation 
work and in the latter year became assist- 
ant general car foreman at Great Falls, 
Mont. In 1919 he became general car 
foreman at St. Paul; in 1923 assistant 
master car builder at St. Paul, and on 
December 1, 1937, master car builder. 


F. T. Laney has been appointed car fore- 
man of the Canadian National at South 
Devon, N. S. 


J. A. Wonacort has been appointed car 
foreman of the Canadian National, with 
headquarters at Truro, N. S. 


ELMER GARNER, assistant foreman—Al- 
toona westbound, Middle division of the 
Pennsylvania, has been appointed foreman, 
Oil City (Pa.) car shop, Buffalo division. 


W. J. Coox, a carman in the employ of 
the Canadian Pacific at Lethbridge, Alta., 
has been promoted to the position of car 
foreman at Souris, Man. 


H. W. Stone, car foreman of the Cana- 
dian Pacific at Souris, Man., has been pro- 
moted to the position of night car foreman 
at Fort William, Ont. 


P. Foster has been appointed foreman, 
wheel shop, of the Canadian National at 
Toronto, Ont. 


R. L. Morratt has been appointed car 
foreman of the Canadian National, ‘with 
headquarters at Newcastle, N. S. 


J. J. Matcnutat, foreman, Oil City car 
shop, Buffalo division, of the Pennsylvania, 
has been appointed foreman car department, 
Cleveland division, with headquarters at 
Cleveland, Ohio. 
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the Terminal Railroad Association. 
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Since 1890—when Mt. Vernon built its first freight car—the years have 
been marked by constant progress in design and construction of equip- 


ment for railroad and private car owners. Cars recently completed, some 
of which are shown here, are outstanding examples of the Mt. Vernon 
tradition of quality workmanship. 
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N. E. Carson has been appointed assist- _ 


ant master car builder of the Great North- 
ern, with headquarters at St. Paul, Minn. 


J. F. Muaniak, gang foreman, Thir- 
tieth street, Pittsburgh, Pa., S.S., Monon- 
gahela division, has been appointed fore- 
man—car repairs at Pittsburgh. 


C. E. Dyer, general car foreman of the 
Chicago & North Western at Milwaukee, 
Wis., has been promoted to the position of 
terminal supervisor of car maintenance, 
with headquarters at Proviso, Ill. 


Jonn Gurasn, assistant foreman of 
freight repairs of the Southern Pacific at 
Watsonville Jct., Calif., has been promoted 
to the position of foreman of freight re- 
pairs and relief car at the Bayshore (Calif.) 
shops. 


Exrsz0 RucAnt, foreman of freight re- 
pairs and relief car at the Bayshore ( Calif.) 
shops of the Southern Pacific, has been 
promoted to the position of foreman of car 
inspectors at San Francisco, Calif. 


Harry Brown, acting foreman—car, of 
the Panhandle division of the Pennsylvania, 
with headquarters at Weirton Jct., W. Va., 
has been appointed foreman-car, Panhandle 
division. 

W. H. Hartnett, general car foreman 
of the Chicago & North Western at Pro- 
viso, Ill., has been transferred to the posi- 
tion of general car foreman at Milwaukee, 
Wis. : 

A. V. Nystrom has been ‘appointed dis- 
trict general car foreman of the Chicago, 
Milwaukee, St. Paul & Pacific, with head- 
quarters at Chicago. 


J. B. Harmison, recently released from 
service as a captain in the United States 
army has returned to his postwar duties 
as division car foreman of the Erie at 


Penhorn, N. J. 


J. G. Raysurn, chief car inspector of 
the Chesapeake & Ohio at Richmond, Va., 
has been appointed shop superintendent, 
Russell car shop, Russell, Ky. 


G. P. Crrrrorp, A. A. R. inspector of the 
Erie at Cleveland, Ohio has retired. 


F. Cesutta, assistant master car builder 
of the Great Northern at St. Paul, Minn., 
has been appointed master car builder, with 
headquarters at St. Paul. 


B. R. Guar has been appointed A. A. R. 
inspector of the Erie, with headquarters 
at Cleveland, Ohio. 


B. J. Rucxer, general car inspector of 
the Chesapeake & Ohio at Huntington, W. 
Va., has been appointed chief car inspector, 
with headquarters at Richmond, Va. 


J. P. CarciLL, assistant master mechanic 
of the Southern at Spencer, N. C., has been 
appointed superintendent Hayne car shop, 
Spartanburg, S. C. 


R. C. Trrnxer, has been appointed gen-" 
eral inspector for the New York Central 
at New York. 


F. W. ANperson, foreman car depart- 
ment, Cleveland division, of the Pennsyl- 
vania, has been appointed foreman car 
department—special duty, Cleveland divi- 
sion, with headquarters at Cleveland, Ohio. 
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Shop and Enginehouse 


Curtis Steeves, night foreman of the 
Canadian National at Halifax, N. S., has 
been appointed locomotive foreman at Syd- 
ney, N. S. 


J. J. Quinn has been appointed acting 
enginehouse foreman of the Pennsylvania, 
with headquarters at Osceola, Pa. 


Roseat G. Mis, mechanical inspector 
of the Canadian National at Moncton, 
N. B., has been promoted to the position of 
assistant foreman at the Moncton engine- 
house. 


James Barnett, JR., foreman of stream- 
liner repairs of the Southern Pacific at 
West Oakland, Calif., has been appointed 
enginehouse foreman at Alhambra, Calif. 


E. C. Moser, locomotive foreman of 
the Canadian National at Truro, N. S., 
has retired. : 


J. W. Myers, air-brake foreman at the 
Shaffer Crossing (Va.) shop of the Nor- 
folk & Western, has retired. 


J. O. Farnis, gang leader at the William- 
son, W. Va., shop of the Norfolk & 
Western, has been promoted to the position 
of-air brake foreman at the Shaffers Cross- 
ing (Va.) shop. 


James D. Wurtz, assistant foreman at 
the Moncton, N. B., enginehouse of the 
Canadian National, has been transferred 
to the position of night foreman at Halifax, 
N. S. 


Roy REINFRANK, assistant foreman at the 
Portsmouth, Ohio, shop of the Norfolk & 
Western, has retired. 


S. CartHer has been appointed mechan- 
ical and rule instructor of the Canadian 
National at Toronto, Ont. 


D. C. Gana, gang leader at the Ports- 
mouth, Ohio, shop of the Norfolk & 
Western, has been promoted to the posi- 
tion of assistant foreman. 


Obituary 


Tuomas L. Burton, air-brake engineer 
of the New York Central at New York, 
died on December 9. Mr. Burton was born 
at Newberry, S. C., on July 16, 1873. He 
began his railroad career at about the age 
of 15 as a wiper in an enginehouse at 
Macon, Ga. He attended night school and 
studied mechanical engineering through 
correspondence school. For a time he was 
employed by the Louisville & Nashville 
and the South Georgia & Florida (now the 
Atlantic Coast Line). He served as a ma- 
chinist and job foreman and air-brake and 
steam-heat engineer on the Atlantic Coast 
Line and, later, on the Central of New 
Jersey. He then became general machinery 
inspector of the Central of New Jersey 
and the Reading, leaving to become special 
and consulting engineer for the American 
Brake Company. In 1916 he became con- 
sulting air-brake engineer for the New 
York Central and in 1920 was appointed 
air-brake engineer. Mr. Burton served 
the Air Brake Association in various ca- 
pacities for 19 years. He was elected to 
his first office in 1904 and to the presidency 


in 1911. He was named secretary of the 
association in 1927, from which office he 
retired in 1937. During the U. S. Rail- 
road Administration he was chairman of 
the Train Brake and Signal Committee. 
In 1921 he was appointed to the A. A. R. 


T. L. Burton 


Committee on Brake Shoe and Brake 
Equipment, on which he continued until 
his death. Mr. Burton held numerous pat- 
ents on air-brake devices. He was an au- 
thority on foundation brake gear, and was 
credited with much of the development of 
clasp brakes. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


© “THe American Line.” —American 
Foundry Company, 555 S. Byrkit street, 
Mishawaka, Ind. 24-page catalogue, No. 
40, lists the company’s entire line of pro- 
ducts which includes Wheelabrator airless 
blast cleaning equipment; airblast rooms, 
cabinets, accessories and supplies; Wheel- 
apeening (Shot Peening) equipment for 
improving the fatigue life of stressed parts; 
metal washing equipment, etc. 


@ “Merat Curtinc.”—Victor Saw Works, 
Inc., Middletown, N. Y. 30-page illustrated 
pocket-size booklet on the selection, care 
and use of hand and power hack-saw blades, 
with specification tables and price lists. 


@ Portaste Vacuum Creaners.—Allen 
Billmyre Company, 431 Fayette avenue, 
Mamaroneck, N. Y. Bulletin F-4 describes 
and illustrates Exidust portable vacuum 
cleaners for cleaning floors, walls, crevices, 
machine parts, pipes, and other structures 
in industrial plants, transportation facilities, 
institutions, etc. 


@ “Prexictas Desicn Manvat.”—Rohm 
& Haas Company, Washington Square, 
Philadelphia 5, Pa. A 56-page illustrated 
manual on design methods for Plexiglas, 3 
transparent acrylic plastic which is 
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scribed as “clear as the finest optical glass 
but only half as heavy.” Optical Consi- 
derations, Light Control and Piping, Fabri- 
cating Considerations, and Molded Parts 
are the chapter titles. 


@ Evertastinc VALVES. — Everlasting 
Valve Company, 49 Fisk street, Jersey City 
5, N. J. Bulletin E-150 describes and lists 
three standard types of Everlasting valves 
for general services—Class 250 inside 
packed; Class 125 with outside stuffing 
box, and Class 250 with outside stuffing 
box. 


@ Raprus Dressers.—U. S. Tool & Mfg. 
Company, 6906 Kingsley avenue, Dearborn, 
Mich. Six page catalogue describing three 
models of radius dressers, including new 
Model 15C that makes practical dressing 
the tangent to a radius and the radius too 
with one set-up. Data supplied separately 
or as an insert for a 60-page catalogue, No. 
945, describing Special High-Speed-Steel 
Milling Cutters. 


® Drsex ENGINE Overnavut.—Turco 
Products, Inc., 6135 South Central avenue, 
Los Angeles 1, Calif. “How Surface 
Chemistry Can Speed Up and Simplify 
Diesel Engine Overhaul,” an eight-page 
booklet, A-352, describes fast, simple meth- 
ods of removing carbon, grease, oil, asphalt 
and tar ; outlines procedure for cleaning and 
descaling the cooling system; discusses 
chemical methods for removing and pre- 
venting rust and scale, etc. 


® Loap Hanptrnc.—Elwell-Parker Elec- 
tric Company, Cleveland, Ohio.—Four bul- 
letins dealing with types of loads and eco- 
nomical methods of handling them—The 
Logistics of Boxes; The Logistics of Bar- 
rels; The Logistics of Bags, and The Logis- 
tics of Bales. These supplement the com- 
pany’s recent booklet entitled “Industrial 
Logistics: A Survey for Management,” and 
contain examples of classified loads with 
illustrations representing Elwell-Parker’s 
experience in developing appropriate han- 
dling systems in various industries. 


@ Presses.—The Cleveland Crane & Engi- 
neering Company, 1129 East Two hundred 
and eighty third street, Wickliffe, Ohio. 
Catalogue No. 2010-B describes and illus- 
trates Cleveland Steelweld bending presses 
and bulldozers, with tables of dimensions 
and specifications and data on special bed 
and ram designs. 


@® “Gurme To Everypay WELDING.”—Page 
Steel & Wire Division, American Chain & 
Cable Company, Inc., Monessen, Pa. 
Eight-page booklet, arranged in tabular 
form and indexed by industries, lists types 
of jobs and equipment on which welding is 
used and shows character of welds and 
types of electrodes or gas welding rods for 
each application. Condensed chart shows 
physical properties, current recommenda- 
tions and analysis of weld metal deposit for 
stainless steel, carbon steel, shielded arc 
and bare and sub-coated electrodes and 
gas welding wires. 


© Gooprich Reteases.—B. F. Goodrich 
Company, Akron, Ohio. “How to Save 
Money on Industrial Hauling Jobs and 
Equipment,” a 38-page illustrated booklet 
on industrial tires. Discusses savings to 
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users; describes scientific tests proving 
advantages of rubber tires, and the care and 
maintenance of tires. “Grime Does Not 
Pay,” a four-page leaflet stressing the ob- 
jectives of the company’s campaign for good 
housekeeping. Gives rules for handling 
various materials and equipment, with pic- 
tures of “before and after” situations. 
Rubber and Synthetic Products—a 12- 
page guide book for industrial designers 
on the application of these products. 


@ Lirt Trucks AND ACCESSORIES.— Tow- 
motor Corporation, 1226 East one hundred 
fifty second street, Cleveland 10, Ohio. Pro- 
duct Data File describes in detail the 
special features of each Towmotor model 
lift truck and lists each truck’s operating 
capacities; explains the special uses for 
which each Towmotor accessory has been 
designed, and itemizes all construction 
specifications. Includes also a Lift Truck 


Operator’s Guide and a Materials Handling- 


Analysis Guide. 


® Hyatt Rover Bearincs.—Hyatt Bear- 
ings Division, General Motors Corporation, 
Harrison, N. J. 24-page illustrated booklet 
giving the mileage records of Hyatt roller- 
bearing journal boxes on seven southeastern 
railroads, also a description of the bearings 
and journal-box design. 


© VIBRATING-REED FREQUENCY METERS.— 
James G. Biddle Co., Philadelphia, Pa. A 
16-page illustrated booklet describing 
line of “Frahm” frequency meters, includ- 
ing switchboard, portable and miniature 
types. Instruments range from 15 to 400 
cycles per second, higher ranges being sup- 


plied for special purposes. Resonant 
reed principle and vibrating reed charac- 
teristics also described. 


© Dring AND TapPING MACHINES.— 
Barnes Drill Company, 841-853 Chestnut 
street, Rockford, Ill. 12-page condensed 
catalog of Barnes metal-working drilling 
and tapping machines, hydraulic drilling 
units, vertical and horizontal hydraulic hon- 
ing machines, and magnetic-automatic 
coolant separators, the latter for applica- 
tion to machines using liquid coolants. 


© “Tue FRANKLIN SYSTEM OF STEAM 
DistripuTion.”—Franklin Railway Supply 
Company, Inc., 60 East Forty-Second 
street, New York. Bulletin 26 descriptive 
of the Pennsylvania’s Class T-1 (4-4-4-4- 
type) locomotives equipped with the Frank- 
lin System of steam distribution. 


® Hear TREATMENT ServIicE.—Lukens 
Steel Company, 281 Lukens building, 
Coatesville, Pa. Eight-page illustrated 
booklet descriptive of the Lukens heat- 
treatment service for stress relieving, an- 
nealing, normalizing, spheroidizing, and 
hardening and tempering operations. 


@ “150 Years oF STEEL MAaKING.”— 
Standard Steel Works Division, The Bald- 
win Locomotive Works, Burnham, Pa. 
Twenty-page booklet tells The Story of 
Standard Steel Works Division of the 
Baldwin Locomotive Works from its found- 
ing in 1795 as a small forge, operated by 
water power, to its present plant with its 
diverse industries. 


Available in a wide 
range of models from 
completely automatic 
to band-operated in- 
dicator types. 


F OR accurate, economical production of rivet holes in plates or shapes, where 
quantity output is required, this famous Thomas Spacing Machine is the No. 1 


choice of car builders and fabricators. 


Write for Bulletin 306 or 306-A 


MACHINE MANUFACTURING COMPANY $ 
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THE AMERICAN BRAKE SHOE CONTROLLER is a rugged, positive-acting 
guardian which protects against slid flat car wheels. It is reliable in 
its detection of wheel slippage . . . instant in its correction . . . unfail- 
ing in its restoring of full brake as soon as slippage is eliminated. 
The American Brake Shoe Controller is proved by years of high 
speed passenger train service. Its construction is sturdy; its opera- 


tion is simple and automatic. It can be checked when the car is 
standing or moving. 
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of all Burlington freight cars or- 
dered last year are equipped with 


UNIT TRUCKS 


In 1934 Burlington’s Engineered Planning in- 
troduced the first Diesel-powered streamlined 
train, giving America a new era of high speed 
transportation. 


In 1941 Burlington was one of the pioneers 
in the adoption of the interlocked, self-aligning 
Unit Brake Beam, the beginning of a new era of 
freedom from brake rigging failures, and the end 
of a major hazard in freight train operation. 
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There aren't many parts of a loco- 
motive that take more continuous 
and varied punishment than stay- 
bolts. Temperatures up to 2700° 
inside the firebox, and 450° in the 
steam space... abrasion from fuel 
and cinders . . . incessant vibra- 
tion, and intermittent shocks, while 
under tension of 3000-lbs. or more. 

Withstanding these conditions 
calls for an unusual material .. . 
and practically every Master Boiler 
Maker agrees that wrought iron 
is the best for the job. It stands 
high temperatures, resists abrasion, 
and is not vulnerable to vibration 
that would cause speedy fatigue 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron is duplicated in Byers Forging 
Billets—also at a material saving. They are 
produced in round, square or rectangular 
sections, under ASTM-A-73 and AAR-M-307 


Specifications. 
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failure in ordinary materials. Byers 
Staybolt Iron offers some important 
added advantages, also. It is true to 
size, takes sharp, clean threads, is 
readily headed, and free from hard 
spots that make drilling difficult. 

The unusual combination of 
qualities offered by Byers Staybolt 
Iron comes from its unusual struc- 
ture and composition. Tiny fibers 
of glass-like silicate slag are 
threaded through a body of high- 
purity iron. This gives a structure 
something like that of a stranded 
wire cable, and accounts for the 
ability to withstand fatigue failure. 
Rolling reductions of over 50,000 


CORROSION COSTS YOU MORE THAN WROUGHT 


to one are used during manufac- 
ture, assuring the best possible 
slag distribution. 

Locomotives on over 80 railroads 
have been equipped with Byers 
Staybolt Iron, and the number is 
constantly growing. You can specify 
Byers Staybolt Iron in ordering 
from your staybolt manufacturer, 
or obtain blanks for machining in 
your own shop. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Chicago, St. Louis, Houston, 
Seattle, San Francisco, Atlanta. 


IRON 
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GENUINE WROUGHT IRON 
TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS * OPEN HEARTH ALLOY STEELS 
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Design Considerations for 


Railway Passenger Cars” 


Tue stresses of an airplane are more readily and far 
more accurately calculated than can be those of a railroad 
ar. In the first place, the forces of flight and even those 
of landing are definitely established. We know what they 
are. Those of a crash have to be disregarded for we can- 
not hope to design against such. Significantly enough, a 
“crash” becomes a “crack-up” in airplane parlance. 

In railroad practice, however, it is the crash which com- 
mands attention. Operating forces are insignificant. Only 
when a car leaves the rails or gets into a collision does the 
car structure become heavily involved. Railroad speeds 
are so much less than those of the airplane that the pas- 
sengers rarely suffer serious injuries so long as the struc- 
ture remains intact. Of course, accidents know no for- 
mula and no two of them are alike but, over the years, 
they have assumed a certain pattern and we do know in 
general what to guard against. 

So, while the airplane is designed by formula, the rail- 
road car is the outgrowth of experience. 

Another difference is found in the fact that airplane 
manufacturers are structurally conscious and will permit 
dispositions of strength members such as would not be tol- 
erated in a railroad car. For instance, a once popular pas- 
senger plane had the bottom wing chord passing straight 
through the fuselage so that it offered a sixteen inch hur- 
dle across the aisle. If, on the other hand, the bolster 

of a railroad car raised the floor one-half inch at 
that point it would have to be redesigned. Railroad pas- 
Senger cars are designed around the accommodation and 
the equipment, yet structurally they have to be sufficient. 

Of course, it is hard to say just what is sufficient. Peo- 
ple have different ideas about that, but the Association of 

merican Railroads has set up what it considers at least a 
minimum practice. 


A Look at Design Theory 


It stipulates, for instance, that a passenger car should 
withstand a push in line of couplers up to 800,000 1b., 
and show 500,000 Ib. in line of buffers; and it gives a 

000 Ib. loading across the end collision posts at 18 in. 
above the floor and a whole lot of other stuff. I shall not 
burden you with the details. If you are in the business, 
You will know them, and if you are not you will already 

ve some idea of the magnitude of the forces involved. 
ind you, they are minimum values. We at the Budd 
pany don't believe in building down to them and have 
h them by several hundred per cent. By using a 
1gh-tensile stainless steel we can afford to do this. Our 
Center sill, for instance, will take over 2,000,000 Ib. in 
compression and that is the backbone of the car. 
~__*Owever, the car structure cannot be considered com- 
eng POR ate RE egag Obl scion of the Sey of 
5 ui 


May, Jonel Ragsdale was chief engineer railway division, Edw. 
ary zaqzcturing Co., Philadelphia, Pa., at the time of his death on Febru- 


Peay, 
MARGA, tows Engineer 


By Col. E. J. W. Ragsdale t 


Car structures contrasted with 
airplanes — “Redundant” struc- 


tures are no longer impervious 
to analysis — The Budd full-car 
testing machine is described 


ponent-wise. It functions as a whole and has to be cal- 
culated as such. We have to know how the various struc- 
tural members share the load, or if they do. That isn’t so 
simple. It is almost as difficult as apportioning a rich 
bachelor’s estate among all of the deserving relatives. 

For this we use what someone with a perverted sense 
of humor called the “Theory of Least Work.” Thank 
goodness it wasn’t in use when I went to college. In my 
time we pin-jointed structures. If we didn’t, we couldn't 
figure them. We made cat’s cradle sort of diagrams called 
“graphical statics” and from these we measured the forces 
with a tape measure. It was all very simple and somehow 
we got through „school. Of course, we were warned that 
if we heavily gusseted some joint, the thing might become 
“redundant” and that word assumed more fearsome 
meaning than would the term “untouchable” to a Hindu. 

In the meantime, the doctors have gotten busy. They 
first found out that a redundant structure can be more 
efficient than one which is merely pin-jointed. Worse yet, 
they found out how to figure this redundancy business. 
That is where this Least Work Theory comes in. 

If you don’t already know it, I do not recommend that 
you try to learn it. Like so many nice theories, it starts 
off with a disarming simplicity. It says, to begin with, 
that if a bridge structure deflects one inch under a 10,000 
Ib. load in the center, the amount of work done is 10,000 
in. Ib. Well! I can understand that and don’t refute it, 
but then it goes on to say that this is the total amount of 
work done and therefore all of the little works which go 
into stretching or compressing all of the members of the 
bridge must eventually add up to 10,000. Next I am em- 
barrassed by the thought that bridges don’t have just 
10,000 Ib. loaded in the center. That load is apt to be 
anywhere and usually not all in one lump. So I call in 
the doctors. Since the Theory of Least Work is involved 
it takes two doctors, one Ph.D., fourteen pencils and three 
months. Worse yet, test will prove that they are right. 

The simultaneous equations set up for determination of 
the side frame of a railroad coach number 47. I hesitate 
to venture a guess as to the equations involved in the en- 
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tire car structure. My feelings and admiration can only 
be expressed by saying how gratified I am that there are 
people who love this sort of work, and who are proficient 
in it. 

Anyway, I do have my revenge and, incidentally, so do 
the doctors. 


Testing the Car Structure 


After a hundred years or more of car building, the 
Budd Company put up the first and the only plant in 
which a complete car can be tested. It can be loaded ver- 
tically. The sides can be pushed in and it can be pushed 
endwise to the tune of 2,000,000 Ib. Some 500 SR-4 elec- 
tric strain gauges and 68 Huggenberger extensometers 
show the stresses in every member, important or other- 
wise. The electric strain gauges have enormously speeded 
up the process of testing. All gauges are wired into a 
center panel and the readings are recorded as fast as the 
operator can push buttons. In three days we have ac- 
complished as much work as we used to do in three 
months. 

The testing machine is housed in a separate building. 
It consists of a 2,000,000-lb. Baldwin-Southwark compres- 
sion machine mounted horizontally some fourteen feet 
above the floor. The test car—usually a skeleton struc- 
ture—is rolled in over tracks on the ground floor and 
onto a lift table. This is then raised to any desired point 
of load application. Two 1014-in. round tension rods pass 
to either side of the car and connect to a reaction head 
some 90 ft. away; leastwise, a 90-ft. car can be tested. 
The tension rods are jointed so that even a 2-ft. specimen 
can be compressed. 

Both compression and reaction heads may be moved 
sidewise so that diagonal loading becomes possible. All 
loadings, however, have to be on a horizontal plane. 

Vertical loading of the car is accomplished by having 
a series of hydraulic jacks mounted on the floor of the 
car and connected by straps to the tracks beneath. These 
are all manifolded to a common pressure system. Then 
side loadings are made by securing these same jacks to 
certain columns of the building. In neither case are the 
loads anywhere near as great as are those of end compres- 
sion. The live load of a passenger car rarely exceeds 
10,000 Ibs. 

A modern, lightweight coach weighs some 112,000 Ib. 
This weight divides almost equally into one-third body, 
one-third trucks and one-third equipment and appoint- 
ments. There is no use trying to compare this with the 
older conventional coaches of 150,000 1b., because the 
newer equipment carries so much more equipment. In- 
dicative of this is the fact that the older coach had a 71% 
kw. axle generator, while railroad engines are now talk- 
ing 32 kw. 

The choice of material naturally influences design. Alu- 
minum with its greater bulk, and hence greater plate sta- 
bility, naturally favors a skin-stressed structure. The low 
alloys of steel are mostly used in a skin-stressed structure, 
too, but one in which the sheathing is frequently stabilized 
by attached stiffereners. Stainless steel, with its much 
greater tensile strength, is best utilized in a truss system 
of side framing. 

My own company has favored the use of stainless steel 
ever since the beginning of the lightweight movement. 
It has many advantages aside from the obvious one of cor- 
rosion resistance. Its use, however, did involve a new 
philosophy of design. Of course, the effective use of any 
very high-tensile steel would do this. The problem is one 
of thinness and how to make it effective in compression or 
in panels. Very few members are ever in pure tension. A 
bicycle spoke is the only one I can think of at the moment, 
but we don’t use any of these in car construction. 
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The Character of the Stainless Structure 


Accordingly, the Budd cars differ radically from all 
others in structural design. To begin with, the roof be- 
comes a principal structural member, not only when con- 
sidering the car as a beam but also in end compressive 
loadings. It is not merely an umbrella to keep the weather 
out. It takes over one-third of the total bending moment 
of the car, and yet the metal used is about the thickness— 
or shall I say the thinness—of a calling card. It is a real 
compression member and so it should be. The roof has 
the greatest expanse of any member in the car. It is fur- 
thest removed from the neutral axis. Some of you engi- 
neers may recall your My/I. And, furthermore, the roof 
has to be walked on. So we simply take a lesson from 
the paper box manufacturers and corrugate this thin 
sheathing fore and aft. In addition, two heavy stringers 
run the full length of the roof from end collision post to 
end collision post. They not only contribute towards giv- 
ing an end compressive strength four or five times that re- 
quired by the Railroad Association, but they act as effi- 
cient guard rails in case of an accident which might other- 
wise invade the roof. 

So the roof becomes the upper chord of the beam. It 
is tied into the lower chord, which is the floor system, by 
the side frames. These would be quite simple members if 
it were not for a railroad prejudice against triangular win- 
dows. Otherwise we could use a Pratt Truss as they do 
for freight cars. Instead we have to use a modification 
which is technically known as a Vierendeel Truss. The 
diagonal ties into the vertical post about half way up and 
I don't have to tell you what you can look out for in the 
corner of the window opening. It doesn’t matter whether 
you use a skin stressed construction or a truss—there can 
be trouble there. We mitigate the condition by running a 
strong lower window rail from one end of the car to the 
other. This, too, serves a dual purpose in guarding against 
structural invasion by sideswiping. 

Of course, this type of framing throws a queer com- 
bination of compression, shear and bending into the side 
post just above the lower line of the windows. The good 
old Theory of Least Work does a job here, but we sup- 
plement it by use of plastic models and thereby determine 
the point of contraflexure in the vertical post somewhere 
between the window ledge and the roof. The doctors love 
that point of contraflexure. It becomes somewhat of a 
datum line or neutral axis or starting point from which 
even more complicated formulas can be evolved. 

Finally, we come to the floor system or underframe. 
There is plenty of heft in that. It has to stand abuse as 
well as use. We have to be able to stamp on it. All sorts 
of equipment has to be hung from it. Adjacent cars ram 
hell out of it, and almost anything can happen to it, but 
it mustn’t ever fail. It has more obligations than the 
double bottom of a ship. f 

Part of the underframe is the side sill, one on either 
side, but this is more properly speaking part of the side 
frame. The two side sills are tied together by the floor 
beams. In our latest construction these consist of 4% 
inch deep channels running laterally and all welded to- 
gether to form a continuous underflooring—just like so 
much planking on a bridge—only the channels face up- 
ward and are closed by a plywood flooring. 

In the middle of the car the floor channels are welded 
to a center sill. This is really the backbone of the car, and 
eventually it ties into the draft gear and couplers. The 
A. A. R. lays great stress upon the value of this member. 
It stipulates a minimum compressive value of 800,000 Ib. 
We at the Budd Company go considerably above this. In 
fact, we exceed 2,000,000 Ib. With stainless steel we can 
do this with no increase of weight. 


(Continued on page 121) 
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Locomotive Detects Checked 


For the first time since 1940 an annual report of the 
Bureau of Locomotive Inspection to the Interstate 
Commerce Commission shows a decline in the number 
of defects found in violation of the locomotive inspection 
rules. In his report for the fiscal year ended June 30, 
1945, John M. Hall, director of the bureau, shows 53,367 
such defects on the 11,975 locomotives found defective. 
These compare with 56,617 on the 12,710 defective loco- 
motives in the preceding fiscal year, which was the peak of 
an unbroken annual increase from the 32,677 defects 
found 8,565 defective locomotives in the fiscal year 1940. 

The same encouraging check in the persistent down- 
ward trend of locomotive conditions is recorded with re- 
spect to accidents and casualties resulting from the failure 
of steam locomotives and their appurtenances. Begin- 
ning in 1941 with 153 accidents and 197 casualties, there 
were 403 accidents and 491 casualties in 1944. Although 
the number of accidents increased slightly to 410 in 1945, 


Table I—The Number of Locomotives in Service, the Number Inspected, and 


the Conditions Found 


Srzam_ LOCOMOTIVES 


Year ended June 30— 
| ne 


“19451944 1943 

Number of locomotives for which reports were 

A ee ee eee eee eee .... 43,019 43,297 43,064 
Number inspected ................0......000. 115,979 117,334 116,647 
Number found detective diota onne 11,97% 12,710 eet 

reentage inspected found defective 

Number ordered out of service . . __ 506 630 487 
Number of defects found . . $3,367 56,617 51,350 


Locomotives OTHER THAN STRAM 


Year ended June 30— 


— 
g 1945 1944 1943 
Number of locomotives for which reports were 

Wumber inspected “2000000000 Dll) Sees Fn 68a 
Number found defective |... O TOO 1447 "378 "298 
N tage i found defective .......... 4.5 4.9 4.4 
Nomber ordered out of service ....... .. 16 9 6 
Number of defects found . ...... 1,212 1,026 849 


10,970 9,570 8,565 
10 9 8 


474 
44,928 


Report of John M. Hall, director, 
Bureau of Locomotive Inspection, 
for 1945 fiscal year shows first 
recession in the number of de- 
fects in violation of the rules since 
1940—Destructiveness of boiler 


explosions still a matter of concern 


in the fiscal year; all were caused by overheating of the 
crown sheets due to low water.. Nine employees were 
killed in these accidents, and 12 employees were injured. 
There was a reduction of 11 in the number of boiler ex- 
plosions, a reduction of 3 in the 
number of persons killed, and a re- 
duction of 50 in the number of per- 
sons injured as compared with the 
next preceding year. 

One of these accidents, in which 
two employees were injured, oc- 
curred while the locomotive was 


1942 1941 1940 
42,981 43,236 44,274 hauling a passenger train at an esti- 
113,451 105,675 102,164 mated speed of 30 miles an hour. 


The boiler was broken from the 


3738 4837 frame and cylinder saddle attach- 


32,677 nents and forced out of alinement 
but remained on the frame. The 
arch tubes, grates, ashpan, and brick 

1942 1941 1940 arch were blown from the locomo- 
3,957 3,389 2,987 tive and scattered in various direc- 
6,728 5.558 4,274 tions within a radius of 300 ft. from 
o x a6 the point of explosion. The trailing 
928 905 766 truck wheels, the tender, the first 


the number of casualties decreased 
to 449. These were divided between 
20 deaths and 439 injuries, repre- 
senting a decrease of five in the num- 
ber of persons killed and of 37 in 


Table Il—Accidents and Casualties Caused by Locomotive Parts and 


Appurtenances 


Stzam Locomotive, INcLUDING BOILER, on TENDER 


Year ended June 30— 


th ee 1945 1944 1943 1942 1941 1940 
ae number of persons injured as Number of accidents og ae go 403,319,222, 183164 
m i 944 ‘er cent increase or decrease from previous year s ta 5 . f. 

praed wath 1944. Number of persons killed ............ E lade 2038 27 34 i is 
d n addition to the tables repro- Fer cent Paea or decrease from previous year... AR T4 20.6 er 167 20.0: 
by a: 2. umber 0! TOOTS WMPUTEG 2. ccc weet wee 
Ge 1n te Pract Won in- Per cent increase of decane from previous year.... 7.9 24.91 64.31 24.73 19.1 37.2} 
es a classification of the number 
ol casualties according to occupation Steam Locomotive Borer? 
_ Steam locomotives and locomo- Year ended June 30— 
es = 
beer ke tuan steam. a chrono 1945 1944 1943 1942 1941 1940 1915 1912 
maltis reported arranged by i ee een NE ae 
- Number o ersons killed ......... ee, 
dividuet ieee eee ae Number of persons injured (354 194 173 83 64 110 467 1,005 
. Ld 
i, Seis parts of the defects Locomotives OTHER THAN STEAM 
each on locomotives inspected on Year ended June 30— 
Tho 5 1943 9 941 1940 
5 194 1944 4 1942 1 
€ report in abstract follows. Number of accidents 29 17 15 9 n 7 
umber of persons killed ©... a K K 2s i : 
Right Boiler Explosions Number of persons injured ...................... 40 23 18 9 11 7 
e . 1 Increase. 
Eight boiler explosions occurred 2 The original act applied only to the locomotive boiler. 
Ralway 
Mechanical Engineer 
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Table I1I—Accidents and Casualties Resulting from Locomotive Failures two cars, and the front truck of the 

third car were derailed, and the 

Stream Locomotives AND TENDERS AND THEIR APPURTENANCES : locomotive and train stopped in a 
distance of approximately 265 ft. 

seca oar i ee ended June 30 In another accident, in which the 

1945 1944 1943 1942 1941 locomotive was hauling a passenger 

: AS p B train, the explosion occurred while 


Part or appurtenance which caused g 2 3 = 2 5 F standing at a signal governing 
3323 zu 8 3 = y E 3 y F movement over an approach cross- 
aag 22 ë Zz E = 2 8 & = over leading into a passenger sta- 

aie AT i M A c M = tion. One arch tube, grates, and 
e, > » 

Air reservoirs ........ uuaa 1 1 3 Eak de, daws low brick arch were blown out of the 

Å prois eee eee eee eeceeeseetees 8 8 7 Zoi. 2... ae firebox. Pieces of brick arch started 

Ashpan blowers 10010.°0000000000 BO Ase ie EEA a E ee fires in a Woodworking shop 300 

WE in SLO. SAA HR RAAE ee Pan ae is 

Biow-of coke cc 7 7 8 8 8 .. 8 B b | v 4 feet distant, part of the stoker ex 

Boiler checks 2.0.00. 02.0 0000000, 6... 6 9 .. 9 8 1 7 3 .. 3 4 1 § haust pipe was found near some 

"A shal explosions... eee Cees ons oats A aA xe ee meee gt boarding cars pie away, ada 

TOWN 8! t (e) water; no 
contributory causes found... 7 9 11 12 7 19 19 22 48 8 18 11 7 6 27 Piece of grate side frame was foun 
C. Crown sheet; low water; con- imbedded in an engine house door 
5 EN ETE see ae i. 1 SA, ee Sa we a ft. fem the point of ples 
isceilaneous re aillures x ex A 

Brakes and brake rigging aL 10 10 i2 wu. 13 4 1 3s 6 TE empioyee. Wee pce ane. Se 

Couplers ......-eeseesseee cece ee ee 5. 6 6 9 30 3 AS ae 3 o1 1 employee was injured in this acci- 

Crank pins, collars, et cetera ...... 5 1 4 7 9 6 1 9 1 . 1 2 2 dent 

Crossheads and guides ........... 2... 2 8 Be Ze hey DESO E Ak HS 24 : 3 3 

Cylinder cocks and rigging ........ Low ob. 3 3 4 4 E os Two employees were killed in an 

Cylinder heads and steam chests.... 2 .. 3 1 1 5 § 1... ae ae losion which occurre d while the 

patt appliance ae a Za D Aee seo 1 locomotive was hauling a troop train 

Fire doors, lever: $. 8 6 s $ F ae tae 7 at an estimated speed of 30 miles an 

Flue pockets S O ca nt A eo ts ge ego Swe, Oo hour. The force of the explosion 

Gene cocks 5 ae re am oS 2 tore the boiler from the running gear 

Grease cu bo bd 3 42 2 at 1 and hurled it upward and forward. 

ra 8 Aa 

Handholds i berde 26 1 25 14 14 18 18 10 10 11 11 The boiler struck the ground, ae 

eadlights an ra ...... ii ak ak on ii 

aaa (ast bounded twice, and came to rest 

ra{luding injector steam pipes) 2. 12 8 8 2 7 4 403 3 ft. ahead of the point of explosion 

n, r steam pipes ........ x { Pan a s 

Labrieators, and P onnections e 4.. 4 5 . 5 7 (a en 5 3 3 and 33 ft. to the right of the track. 

Lubricator glasses ........... aos I> 9 1 E one Tis Ia ja 5 e 1. ee Parts of the wreckage were scattered 

Patch bolts ..............02.00 eee Pe. g as E Ea o a Aa - Rn Be a aA x 

Pistons and piston rods .......... 2 1 13. 3°42 i `i | 1 i || 2 over an area within a radius of 

Plugs, arch tube and washout...... 5 2 6 6 3 7 3° 33. Dh CS a 2 41 5 ft 

Plugs in firebox sheets ............ Seo sé 1 : 1 Bien ihe - on shee lied . : 

R rersing COAL eee aa ed eee 13 13 16 .. 16 14 14 19 .. 19 1 .. 12 Three employees were killed and 

SVS: vires krat TEENE EREET * ee Sve <3 aini y S PAE, at cu ie -e o . 
Rods, main and side -..... wee ae u 7 2 9 7 iò 4 | ‘§ 3 2 '2 one employee was injured in an ex- 
atety valves $ T a £ 5 ` Sed fae Cre ` ‘3 bA > i 

Sanders. 8 PEE ae gee 2 plosion which occurred while the lo- 

Side barin nce aaia a ah ae oe a o A comotive was hauling a freight train 

gen iee NE Ea vis + 23 25 21 | 22 16 6 7 i 6 3 3 at an estimated speed of 40 to 45 

y i TREA LENTERA TETEE Bs Ar 

Steam piping and blowers |||... |... 12 14 112.. 14 9 15 6 1 5 2 2 miles an hour. The locomotive, 

Steam valves A, 7 7 7 7 9 D 5S 1 4 4 4 tender, and 22 cars were derailed, 15 

Superheater tabes 200000000000000 4 6 2 2 4 5 2 z 2 2 ʻ2 cars and the locomotive and tender 

rottle glands .... : af ae a ak re sth: 

Throttle leaking ` Z E ri pobeg pun frame were massed within a space 

Throttle rigging». ‘cna 6 or ae tét ; of 160 ft., and the lading in 13 cars 

rucks, leading, tra » or ten 

Valve gear, ae iaar of rods i 7 oe ae 1 9 3 3 eee oe was badly damaged or destroyed by 

Water glasses ...........6.....045 10 .. 10 14 1 13 11 un 7 7 fire. 

Water- glass fittings ............... 1. 439 i> 2a de. SB SS a oer a eL ia Be. GR i 

Wheels 5.455 ts rini nreti TOA EA kasoa Pera dh Poar BE A a i 8 i d Three employees were killed in an 

Miellin EE S 124 3126103 i106 70 i 69 48 | 50 42 . 43 explosion which occurred while the 

Total Da ea E 410 20 429 403 25 466 319 27 373 222 34 227 153 15182 locomotive was hauling a freight 

train at an estimated speed of 12 to 

Locomotives OTHER Tran STEAM, AND THEIR APPURTENANCES 15 miles an hour. The boiler was 

torn from the running gear and 

Year ended June 30— hurled 190 ft. forward, where it 

1945 1944 1943 1942 1941 struck and damaged the track, re- 

bounded, and came to rest at the oe 

int o 

Part or appurtenance which caused 9 3 2 2 3 of i fill, oe from the po ten- 
accident E, pË 2 3 a 7 3 BE y E explosion e running gear, 

3 2 ägg% Z3 3 2 2 9 2 E der, and the first six cars of the train 

242 56 < 2 2 < 4 & < A < E 5 were derailed at the damaged sec- 

tion of the track, and the running 

Brakes and brake rigging ........ 3 8 1. 3 1. Te S55 Bae w AL 2 1 gear and tender overturned. Parts 

Couplers, Seer erneta oa i 4 301. (3 ‘i il ‘i ‘i ii ‘i OOl of the wreckage were scattered over 

ran ins and connectin) s z 2 BS als eho aa gr NAS ates ne AE Me ee ee 

Fires: Due to overflowing or kak.. an area within a radius of 675 ft. 

age of fuel, crank case explosions, = ae sa eG a, i Eight employees were injured in 

ring, cetera ren T i Ds s oe . 
Generators and staring devices. Me te aS 1 i... () .. 1 1) 1 the remaining three accidents. 
insulation Ra gre evans uaa ae “i i H ej l $a 3 wh wate da 
‘antographs an eys ....... . we, tls” Hav Ex Bene 
Short circuits .................00. wan JBo AP en AD Aoga a a eee, USE a 
Miscellaneous o sa nns 6 8 nos $3 2. s l 5  Low-Water Alarms Sounded 
Toba via S e ence 29°140 17 .. 2 18 .. 18 9... 9M. n The boilers of the locomotives in- 
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volved in the first, second, and 
fourth explosions cited above were 
equipped with low-water alarms. In 
the first and second instances the 
low-water alarms were sounding and 
giving clearly audible warnings that 
the water was at or below the danger 
point, and there was sufficient time 
from the first soundings of these 
alarms until the explosions occurred 
ather to restore a safe water level 
or to dump the fire and thus avoid 
the explosions. It is not known 
whether the low-water alarm on the 
boiler in the fourth instance func- 
tioned before the explosion occurred 
as all employees on the locomotive 
were killed in the accident and 
others on the train were not suffi- 
dently close to the locomotive to 
kar the alarm if it had sounded. 
Parts of this alarm were damaged 
in the accident to such extent as to 
preclude the making of a service test 
prior to repairs and adjustment, but 
such tests as could be made indi- 
cated that the alarm had been in op- 
erative condition, and it is known to 
have functioned as intended on the 


last trip of the locomotive before the. 


accident occurred. 

In the third cited instance, low 
steam pressure occurred, apparently 
principally due to tramp iron in the 
coal interfering with proper opera- 
tion of the front feed stoker. A stop 
had been made to remove the for- 
eign matter from the stoker, but fur- 
ther trouble was experienced with 
low steam pressure, work on the 
fte was done at two stops, and a 
whistle signal calling for a relief lo- 
comotive at the next terminal was 
sounded at a tower; the explosion 
ocurred about 1% miles beyond 
this point. There was a placard in 
the cab of the locomotive showing 
five illustrations of the wreckage 
caused by a boiler explosion and 
with printed instructions over the 
name of the vice-president of the 
railroad, “Do not trade water for 
steam—if you are losing water with 
feedwater pump and injectors work- 
ing, stop and investigate. If unable 
to correct — remove fire, avoiding 
damage to crown sheet.” 

The results for the year represent 
a 58 per cent reduction in the num- 
ber of explosions, a 25 per cent re- 
duction in the number of persons 
killed, and an 81 per cent reduction 
in the number of persons injured 
compared with 1944; a reduction of 
68 per cent in the number of explo- 
sions, of 63 per cent in number of 
persons killed, and 79 per cent in the 
number of persons injured compared 
with 1943 ; a reduction of 38 per cent 
in the number of explosions, 61 per 
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Table IV—Number of Locomotives Reported, Inspected, Found Defective, and 
Ordered from Service 


Stgam Locomotives 


Parts defective, inoperative or missing, or in 


Year ended June 30— 


violation of rules 1945 1944 1943 1942 1941 1940 
Air compressors 1,054 1,146 968 829 684 567 
Arch tubes ..... 1 45 50 27 31 20 
Ashpans and mechanism 81 93 71 80 67 37 
AT E A EN 11 15 15 2 5 3 
Blow-off cocks 2.2.0.2... . 0c cece cee ee eee 361 289 291 238 205 191 
Boiler checks $11 $33 $03 393 313 288 
Boiler shell ...........ccececoe veces eo eas 416 406 377 290 271 266 
Brake equipment ............. cece een e eens 2,755 2,914 2,661 2,382 1,945 1,506 
Cabs, cab windows, and curtains .............. 1,057 1,169 1,102 1,163 1,087 1,078 
Cab aprons and decks ............00. ee eeene 426 381 390 335 gee 277 
Cab cards: oc ceed ee ky rags ave oe Ka eee ee 91 104 142 131 97 101 
Coupling and uncoupling devices .............. 57 65 66 70 74 53 
Crossheads, guides, pistons and piston rods.. 2,079 2,149 1,961 1,273 858 815 
Crown bolts: so dc Se cisncae eae ebay heed ee alee 90 105 66 75 97 54 
Cylinders, saddles, and steam chests .......... 1,801 2,133 1,395 1,514 1,332 1,320 
Cylinder cocks and rigging .................- 454 624 430 $21 438 447 
Domes and dome caps ............- 000s seers 187 189 196 112 94 78 
Draft: gear ndi Gag hielo vig ae deca e e ares 486 576 599 651 620 508 
Draw gear ....... Woared-viae Balok DESEAN EE, 447 515 469 369 347 306 
Driving boxes, shoes, wedges, pedestals, and 
Pracet onen d Era Eae ra n Soe EE 1,803 2,026 2,053 1,743 1,348 1,243 
Fireboxe sheets ............ecceeeeeeeeeeees 319 347 303 255 224 191 
Flues .........0.... EEA 260 274 215 178 150 147 
Frames, tail pieces, an 852 1,019 894 869 863 665 
Frames, tender ............e0ceee se eeees 97 126 86 86 83 78 
Gages and gage fittings, air ... 151 158 191 193 183 132 
Gages and gage fittings, steam 353 328 316 263 236 211 
Gage cocks .......... 0c see e eee eee eee eee 449 532 584 497 373 400 
Grate shakers and fire doors ................ 558 $39 492 491 430 273 
Handholds ............- cece cece eee eee eeee $27 464 483 378 433 333 
Injectors, inoperative .............. cece eens 41 46 66 47 39 30 
Injectors and connections ............. fied tel 2,553 2,867 2,637 2,220 1,882 1,330 
Inspections and tests not made as required.... 9,067 565 9,037 8,186 7,215 6,218 
Lateral motion .......-...-- eee steer eens 9 977 898 700 498 357 313 
Lights, cab and classification . 167 243 184 131 50 49 
Lights, headlight ....... 222 268 184 218 190 180 
Lubricators and shields . 306 257 292 234 196 185 
Mud rings ............. 257 301 256 244 187 213 
Packing: ‘nuts. oii 3 ic scec se ies osu a 654 746 669 689 508 418 
Packing, piston rod and valve steam .......... 845 879 724 738 675 660 
Pilots and pilot beams ....................0-- 171 193 194 188 142 140 
Plugs and studs ............- 0. ese e eee eee 245 281 259 173 156 156 
Reversing gear ....... 0... cece eee eee eee 439 454 452 411 387 320 
Rods, main and side, crank pins, and collars . 2,569 3,230 2,798 1,986 1,565 1,199 
Safety valves... 0... ccc cece cece tee eeeeveece 84 77 74 67 68 61 
Sanders ................. 658 609 642 738 490 415 
Springs and spring rigging 4,734 4,625 3,583 3,349 2,597 2,174 
Squirt hose ... 98 94 92 67 62 sO 
Stay bolts ..... 351 400 367 272 239 227 
Stay bolts broken 308 232 247 274 198 271 
Steam pipes con o.. cates woe Sei as gee enews 416 435 414 290 385 255 
Steam valves .......... 00 cece cee ee eee eens 157 161 159 150 110 106 
Steps ......... E ere eres 681 872 729 594 555 449 
Tanks and tank valves ................-00005 1,215 1,400 1,321 1,150 952 768 
Telltale holes ............. 00.0... cece eee eee 78 69 78 79 59 95 
Throttle and throttle rigging ................ 948 948 887 786 688 647 
Trucks, engine and trailing .................. 1,151 1,155 1,020 833 636 598 
Trucks, tender 974 928 900 786 773 705 
Valve motion .. 991 1,021 998 779 580 506 
Wash-out plugs ...... 820 845 685 569 445 478 
Train-control equipment ... 2 5 9 7 1 2 
Water glasses, fittings, and shields ........... 1,328 1,323 1,454 1,133 788 753 
eels ......... Celestine vere SEN e eee LAS a ATe Ro 899 759 728 664 536 554 
Miscellaneous—Signal appliances, badge plates, 
brakes (hand) ........... Weak Haw EREA 1,211 1,167 1,142 970 785 564 
Total number of defects ................ 53,367 $6,617 51,350 44,928 37,691 32,677 
Locomotives reported 43,019 43,297 43,064 42,951 43,236 44,274 
Locomotjves inspected . 115,979 117,334 116,647 113,451 105,675 2,164 
Locomotives defective ................ 11,975 12,710 11,901 10,970 9,570 8,565 
Percentage of inspected found defective 10 11 10 10 8 
Locomotives ordered out of service ............ 506 630 487 474 560 487 
Locomotives Orurr THAN STEAM 
Year ended June 30— 
Parts defective, inoperative or missing, or in 
violation of rules 1945 1944 1943 1942 1941 1940 
Air compressors .........0. 20002: cree e eee 14 7 7 13 22 8 
Axles, truck and driving eee 5 6 N: 5 ak 
atteries .............. # 1 2 1 6 1 
Boilers ........ ois 1 5 4 10 
Brake equipment 114 85 62 86 69 50 
Cabs and cab window: 59 40 33 27 45 22 
Cab cards secs sie i gees ote, dcx sage sites ee 8 ote ee ia 25 21 17 20 24 13 
Cab floors, aprons, and deck plates .......... 60 54 31 10 14 17 
Clistches jive ic 1304 oeta EIEEE IE ai Wace’ 2 1 2 1 eA meee 
Controllers, relays, circuit breakers, magnet 
valves, and switch groups ...............- 18 14 9 12 7 16 
Coupling and uncoupling devices ............ 6 3 1 5 2 6 
Current collecting apparatus ........ 10 beak 1 1 3 1 
Draft gear .............-065 14 14 15 19 15 31 
Draw gear ve. yo wees See e ees 8 we 2 3 3 . 2 
Drivnig boxes, shoes, and wedges 29 12 25 16 36 29 
Frames or frame braces ...... 12 12 7 5 1 12 
Fuel system... 0.0... ccc cece eee eens 45 33 32 81 62 $1 
Gages or fittings, air ....... 00... . 22sec eee eee 7 6 3 8. 3 1 
Gages or fittings, steam ...............0eeeeee hess 2 1 wee aoa 2 
Gears and pinions ........... 0... se eee ee eeee 1 4 4 2 1 
Handholds ............ 0.00.0 eee eee eee eee 13 6 19 14 12 6 
Inspections and tests not made as required.... 297 278 223 274 243 207 
Insulation and safety devices ............... 17 8 4 3 4 2 
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LOCOMOTIVES OTHER THAN STEAM (Continued) 


Year ended June 30— 


Parts defective, inoperative or missing, or in 


violation of rules 1945 1944 1943 
Internal-combustion engine defects, parts and 
appurtenances .........0.. cere eee er eeeee 133 86 50 
ack SARS is. Soca AOAN DNA ASSO 6 8 2 
umpers and cable connectors ..............+ 9 2 3 
teral motion, wheels ............nussessoe 20 9 10 
Lights, cab and classification ................ at 1 1 
Lights, headlight .........ccsccccessececvcce 1 2 2 
Meters, volt and ampere ..........--.00ee0ee 2 2 3 
Motors and generators ............05:eeeeee8 12 14 14 
Pilots and pilot beams 1 2 4 
Plugs and studs . 1 j RE 
uills ..... kanoa eh 29 18 9 
ods, main, side, and drive shafts 3 10 
Sanders MEPE S E EE TAES ATT 50 59 41 
Springs and spring rigging, driving and truck .. 38 44 18 
Steam (pipes. oirra aria sas aenesedes 6 3 1 
Steps, footboards, et cetera .........-....4055 28 25 25 
Switches, hand-operated, and fuses .......... 7 2 2 
Transformers, resistors, and rheostats ........ : : 3 
UPB 6 5 EE A Te Ree Faewaee 42 47 22 
Water taste: saa ECEE ENEDES 2 1 4 
Water glasses, fittings, and shields 2 4 2 
Warning-signal appliances . y 2 3 
Whe lb EREA ET 46 74 107 
Miscellaneous 16 13 16 
Total number of defects ...........---005 1,212 1,026 849 
i Boe, Oe \e es 
Locomotive units reported ..........20+see0e- 6,094 5,139 4,351 
Locomotive units inspected ..............+.- 888 7,711 6,847 
Locomotive units defective ............-...++ 447 378 298 
Percentage inspected found defective ......... 4.5 4.9 4 
Locomotive units ordered out of service........ 16 9 6 


cent in the number of persons killed, and 33 per cent in the 
number of persons injured compared with 1942; a reduc- 
tion of 27 per cent in the number of explosions, 18 per 
cent in the number of persons killed, and 59 per ‘cent in 
the number of persons injured compared with 1941. These 
statistics represent a decided improvement in the safety 
of employees and travelers, but recurrence of explosions 
caused by overheating of crown sheets indicates that 
efforts, the futility of which should be recognized in ad- 
vance, are continuing to be exerted to avoid delays that 
would occur if the rate of working of the locomotive was 
reduced or the train stopped until a safe water level could 
be restored, or the fire dumped or extinguished. 


1912 1914 1916 1918 1920 1922? 1924 1926 


Casualti 


Defective Locomotives Per Centi 


1928 
Fiscal Years Ended June 30 


Over Anxiety to Prevent Delays 
Explosions on the line of road 


1942 1941 1940 caused by overheating of crown 
sheets due to low water are the re- 

62 54 35 sult of either over anxiety to avoid 
i Ze = stalling, stopping of the train, or loss 
aie $ of running time; or unintentional 
1 1 3 lapse of the necessary vigilance nor- 
ae ih 13 mally exercised in the maintenance 
10 12 10 of safe water level probably brought 
"6 a 4 about in most instances by attention 
Pr se 34 being diverted to some unusual con- 
35 58 5% dition in operation of the locomotive 
21 35 22 or train which may appear at the 
A 3 $ time to be of paramount importance. 
28 30 43 Efforts beyond the scope of their 
5 1 “i assigned duties are often voluntarily 


a5 an ‘a assumed by practically all railroad 


14 8 15 employees in attempts to keep trains 

926 905 766 moving and on time as nearly as this 
3957 3,389 2,987 is humanly possible. Such efforts 
6228, 19358: eae should be made only if they can be 


6 6 carried to conclusion without intro- 
duction of hazard to life, limb or 
property. Attempts to maintain steam 
pressure by trading a safe water level 
for steam and supply fuel to the fire to keep up the steam 
pressure when the water level in the boiler has receded to 
where it is not visible in the water glass, or, if visible, is 
so low that part of the crown sheet will be uncovered 
if the locomotive is headed upward on an ascending 
grade, can result only in accidents of the character de- 
scribed above. The operating rules of all railroads con- 
tain instructions, applicable to any condition of train or 
locomotive operation that may arise to the effect that in 
case of doubt the safe course shall be taken. The only 
safe course in the prevention of explosions caused by 
overheating of crown sheets is to maintain the water level 
so that it is readily visible at the. proper height in the 
(Continued on page 120) 
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The relation of defective steam locomotives to accidents and casualties resulting from locomotive failures—Prior to October 11, 1915, these 
figures were confined to locomotive boilers only 
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The Maintenance and Operation of 


Diesel Electric Locomotives’ 


Tur extensive introduction of Diesel-electric locomotives 
into railroad service created several new problems in main- 
tenance. The steam locomotive as it is today was devel- 
oped over a long period and mechanics on the majority of 
railroads received their training entirely on this type of 
power. 

The introduction of cars with self-contained power 
units, first with gasoline engines with mechanical trans- 
mission and later with larger engines employing electric 
transmission trained a relatively small number of me- 
chanics on some railroads in the maintenance of this class 
of power; and on most railroads when Diesel-electric lo- 
comotives were placed in service, these men were given 
special training on this type of equipment; some few 
were sent to the manufacturers’ school, or factory, and 
these men supervised and instructed the mechanics as- 
signed to this work. 

When a locomotive leaves the factory and moves one 
mile its parts have worn to some degree and as it oper- 
ates additional mileage, its parts wear more, so that main- 
tenance is not just a matter of replacing of worn parts 
but is the science of developing inspections of all parts at 
specified periods; of tests to develop when parts have 
reached limits that have been found to be safe; to pre- 
vent the failure of them in service, and the repairing and 
teplacing of those parts. 

The high initial cost of the major tools’used in railroad 
transporation, such as locomotives and cars, eliminates 
any possibility of discarding them after a short period of 
service for newer models on account of being worn out. 
This applies particularly to large Diesel locomotives. 

The Baltimore & Ohio placed one of the first Diesel- 
electric switching locomotives in the United States in 
service in 1925 on a freight pier in New York City, where 
it is still operating. The first Diesel-electric road locomo- 
tive in regular service in the United States was on its 
lines in 1935, when an 1,800-hp. passenger unit was 
placed in service between Washington, D. C., and Jersey 
City, N. J.; this unit is still in operation on the Alton. 

The first passenger locomotives have operated approx- 
imately 2,000,000 miles and it appears their life will be 
several times this, with an economical operation. 

All of these Diesel locomotives are assigned to obtain 
maximum service from them. Since being placed in serv- 
ice, the passenger locomotives have averaged 19,663 miles 
per month, the freight locomotives have averaged 10,994 
miles, and the switching locomotives have been available 
for service 95 per cent of the time and have been in serv- 
ice 88 per cent of the time. 

When these locomotives were first assigned to specific 
trains with schedules suited to this type of power, it was 
soon developed that it was possible to perform the major- 
ity Of maintenance work during the regular layover be- 
tween runs or, in the case of aiiishing locomotives dur- 
mg One day each month. 

This scheduling of repairs has also helped to keep a 
regular number of mechanics assigned and prevented the 
necessity for a larger number at certain peak periods. 

e passenger locomotives on the B. & O. operate be- 
— 


pait Abstract of a paper presented before the Southern & Southwestern 
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tween Washington, D. C., and St. Louis, Mo., Chicago, 
Detroit, Mich., and Jersey City, N. J., with the regular 
maintenance assigned to Washington, D. C., Chicago and 
St. Louis, Mo. Three of the freight locomotives operate 
between Willard, Ohio, and Philadelphia, Pa., and three 
between Cumberland, Md., and Washington, Ind. 

All heavy repairs to these locomotives are made at the 
Mt. Clare shop,{ where extra Diesel engines, main gen- 
erators, and trucks are on hand. Facilities are available 
for making heavy repairs, including a portable resistance 
unit by which any of the Diesel engines and generators 
are tested under full load. Traction motors and auxiliary 
generators removed are sent to the Mt. Clare shop, where 
all repairs are made, except for armatures requiring re- 
winding. and crankshafts requiring grinding, which are 
sent to outside service shops. Experience is teaching that 
it will be necessary to provide more materials and equip- 
ment to make major repairs to the underframe and body 
members of these locomotives to eliminate unnecessary 
time out of service when accidents occur. 

One million miles has been set as the period for shop- 
ping for general heavy repairs for passenger locomotives, 
500,000 miles for freight locomotives and five years for 
switching locomotives for heavy repairs. These periods 
may be changed as more experience is gained. 

The lubrication of the Diesel engine is one of the major 
items that contribute to their successful and economical 
operation and this is closely followed on these locomotives. 
A daily test is made of the viscosity and a blotter test is 
made to determine how dirty the oil is. The filter ele- 
ments are renewed at regular intervals or whenever the 
tests mentioned indicate the necessity. 

The lubricating oil removed is shipped to Mt. Clare 
shop where it is refined under the supervision of the en- 
gineer of tests, after which it is used again the same as 
new oil in the same service from which it was removed. 
A close check is kept on the quantity of the fuel oil used 
to assure that it meets specifications. Filters have been 
installed at several of the fueling stations and others are 
to be installed as their use has been found beneficial. 

Because of the multiplicity of parts on this type of loco- 
motive, keeping records is one of the most important fac- 
tors in maintenance for the purpose of scheduling the in- 
spection and renewal of parts. This feature is closely fol- 
lowed, and specially trained clerks have been assigned at 
principal repair points to keep these records. To date 
there has been no standardized classification of Diesel- 
electric locomotive repairs similar to that for steam loco- 
motive repairs. This is being studied, and the establish- 
ment of such classification will be helpful for comparative 
purposes. 

The cleaning of Diesel-electric locomotives and their 
equipment is very important and requires considerable 
labor, especially when steam helper locomotives are used, 
as is done on the B. & O. over the Allegheny Mountains. 
Large capacity vacuum cleaners are used, but there are 
many problems in cleaning on account of the contour and 
location of the various appurtenances, and also on account 
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Recapitulation of Diesel Passenger Failures and Delays 
January 1, 1942 to September 30, 1945 
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of the presence of considerable electrical equipment. 
However, the manufacturers of various cleaning mate- 
rials are developing improved methods and tools tor this. 

The successful operation of Diesel locomotives and their 
maintenance depends upon having properly trained su- 
pervision and workmen, and that a definite plan of daily, 
monthly and annual inspections be carried out, on a 
properly planned program of maintenance. It is also im- 
portant to keep an accurate record covering the failures 
of the various parts so that proper consideration can be 
given by the engineering department of the railroad, as 
well as the manufacturer, so as constantly to bring about 
improvements in design. An accurate record should also 
be kept of the delays that occur on the road, properly 
classified, which record will indicate definitely where 
maintenance or design should be improved. It is also im- 
portant that proper tools be on hand, as well as sufficient 
material so that permanent repairs can be made promptly. 

As an example of what has been accomplished on the 
B. & O. by maintaining such records, since 1942 delays 
of three minutes or more to passenger trains operated with 
Diesel-electric locomotives have been reduced from 250 
during 1942 to 141 during 1943; 88 during 1944 and 70 
to date during 1945. This decrease in failures and delays 
has been made notwithstanding an increase in the number 
of units operated. 

Last, but not least, while it is admitted that the super- 
vising personnel should be thoroughly acquainted with the 
Diesel locomotive, it has been our experience that the Die- 
sel locomotive should not be considered as a special piece 
of equipment, but should be handled just the same as any 
other piece of equipment, by the regular mechanical force, 
and they in turn properly instructed and educated in the 
handling of their work. 


Discussion of Mr. Wiles’ Paper* 


Q.—What type of work are you doing at Willard, 
Ohio? 
A.—Weare doing the daily regular run of maintenance, 
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outside of heavy repairs. Any heavy work is handled at 
the Mt. Clare (Baltimore, Md.) shop. A 

Q.—In the event it is necessary to add to Diesel main- 
tenance forces either at Willard or Mt. Clare, what kind 
of restrictions do you place on a man going from steam 
locomotive work? Do you set up any qualifications for 
that type man? 

A.—He bids in by seniority and they must be able to 
perform the work. 

Q.—About what percentage are electricians and what 
percentage machinists? 

A.—Forty per cent electricians, 60 per cent machinists. 

Q.—I understand that, on the B. & O., you have exact- 
ing service performed by Diesel locomotives. When units 
come in, can you tell us about how many mechanics, ma- 
chinists and electricians are sent with those units to pre- 
pare them for the next trip? 

A.—One machinist to each unit and one electrician to 
two units can keep up the work and then we have a gen- 
eral man assigned to about four locomotives for outside 
truck work. 

Q.—Is this the same on freight locomotives as on pas- 
senger? 

A.—We figure two machinists for each freight unit. 

Q.—You use two men in taking care of 16-cylinder 
locomotives? 

A.— Yes. 

Q.—W hat is the cost of locomotives repairs, including 
running repairs and all extra parts? 

A.—Passenger, 2,000 hp., per mile, about 1214 cents 
per mile per unit; freight, 5,400-hp. locomotive, 40 cents 
per mile ; switching, about five cents per mile. 

Q.—What system do you use to keep complete data on 
running repairs? 

A.—AIll records are kept at Washington, D. C., and all 


*In the discussion of the paper a number of 
by members from the floor; all were answered by Mr. 
these questions and answers have been selected for presentation 
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work performed is reported to us and also to Washington. 

Q.—Do you make a daily inspection on switching loco- 
motives?’ How many men do this? 

A.—One machinist and one electrician. 

Q.—On the maintenance of passenger locomotives, what 
ts the percentage of electricians and machinists? 

A.—About 20 per cent electricians and 80 per cent ma- 
chinists. 

Q.—W hat is the justification for continuing the travel- 
ing supervisor? 

A.—We profit by the report from that man and from 
the adjustments he makes of things that occur enroute 
that would otherwise cause us serious delay. 

Q.—To what extent do you have traveling maintenance 
supervisors riding on the locomotives? 

A.—On the B. & O. we use what we call Diesel super- 
visors on all locomotives, both passenger and freight. One 
rides every trip. 

Q.—Could you tell us anything about the number of 
folures caused by fires? 

A.—Regarding fires, we have not had what you would 
cali disastrous fires. We have had very little damage 
caused by fire; of course, we have had some fires from 
time to time but not very much damage. We keep con- 
stantly after it, cleaning equipment continually, and we 
have not had a whole lot of trouble. 

Q.—How many hours of service does the million miles 
represent? 

i A.—The million miles represents approximately 25,000 
ours. 

Q.—You mention main bearings watch dogs. It brings 
to my mind the questions of main bearing inspection. 
How close do you follow the 100,000-mile inspection? 

A.—We try to get them out every two months. About 
50,000 miles. 

Q.—If the inspection discloses the bearing to be good, 
do you put it back in service? 

A.—Yes, regardless of age. 

Q.—Do you let the inspection of the bearing govern the 
renewal of the bearing? 

_A.—We do not renew on an age hasis but on inspec- 
tion only. 

Q.—W hat are the qualifications for the so-called su- 
bervisors? 

, A—The same as any supervisor. The master mechan- 

ics recommend men they think will qualify and we give 

them special training and they must qualify on the in- 

struction car and then on the road. It takes some men 

one month to qualify and some more than two months; 
ey are never given less training than one month. 

Q.—What type of fire protection do you have? 

A.—Carbon tetra-chloride pump and pressure type fire 
extinguishers ; we also have emergency hose hooked up to 
the boiler water pump. 

You mention the mileage of freight power—in the 
2,000-mile inspection how much time is spent in between 
1n running repair inspection? At the end of each trip? 

A.—We divide up each trip. In this case the ones at 
gaard have gone about 1,200 miles; others run about 

W miles. 

¥—Do they only get repair inspection at the 1,300- 
mile limit? 
2 —Yes, but it wouldn’t take much longer for 1,500 or 

000 miles. 

~—Do you contemplate extending the use of supervi- 
sors? Are you going to put supervisors with freight loco- 
motives as well as passenger locomotives? 

A. Yes. 

Q._How are freight runs divided? 

Was —Three of our freight locomotives operate between 

Hard and Philadelphia and three operate between Cum- 

"land, Md. and Washington, D. C 
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Q.—What about wheel life and if you balance wheels? 

A.—We have averaged 100,000 miles between wheel 
changes on passenger locomotives. We do not balance 
wheels. 

Q.—On freight locomotives do you have 40-in. wheels? 
How far do you turn that wheel down? 

A—I. C. C. limit; our freight locomotives have 40-in. 
wheels, 

Q.—Have you taken into consideration the fact that 
you could get out of step as much as 3 in.? 

A.—We try to keep like diameters together. 

Q.—What percentage of Diesels are taken out for sharp 
flanges and what method is best to reduce flange wear? 

A.—We have no flange oils on passenger or freight lo- 
comotives but we do on the switchers. 

Q.—What experience have you had with tires on 
Diesels? 

A.—We use only solid wheels. 

Q.—Do you think it good practice to turn the wheel 
doun after you have gotten use of it and put tires on it? 

—No. 


MAINTENANCE OF DIESEL ENGINES 


Q.—Do you remove cranks from the engines? 

A.—We have had several engines go 1,000,000 miles, 
and that is what we are aiming for. 

Q.—In overhauling Diesel locomotives at Mt. Clare 
shop about what length of time do you keep the unit in 
the shop? 

A.—We have trucks, extra engines and main genera- 
tors there—I would say from two to three weeks—it is 
governed by the wiring and body work. 

Q.—Do you use chromium plated liners on any loco- 
motives? 

A.—Yes, they give good service. 

Q.—When you remove two engines, do you have a 
room to put them in to disassemble them and then another 
room to assemble them in? 

A.—We remove them where we disassemble steam lo- 
comotives and take them to cleaning vats. We have a 
separate room for assembling Diesel engines. 

Q.—How much over a million miles do you run an en- 
gine before removing the crankshaft? 

A.—That is determined by inspection of the main bear- 
ings. The oil pressures gives a pretty good idea. 

Q.—You do not “mike” the bearings? 

A—No. 

Q—Suppose an locomotive comes in that has made 
1,500,000 miles and has a frozen bearing on a traction 
motor. Can you tell whether it froze for lack of lubrica- 
tion or over-lubrication? 

A.—No, you cannot tell. I might add you can’t tell 
whether it is over- or under-lubrication or is due to the 
bearing failing. 

Q.—You mention a portable test set. How much stress 
do you put on inspection or checking locomotives with 
this test set? 

A.—I can hardly put too much stress on it. It saves 
you from making trial trips. Full-load tests of engines 
can be made and the condition of the power plant can 
be determined. 

Q.—Do you use the same load tester for all engines. 

A.—We use it for all freight, passenger and switching 
locomotives. 

Q.—Is piston removal set up on a mileage basis? 

A.—Yes, 150,000 miles. 

Q.—Do you have any special time for renewing radia- 
tor hose? 

A.—Just by inspecion. Those close to the exhaust pipe 
should be renewed every three months. 

Q.—Do you use sintered bronze piston thrust washers? 
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A.—No, all sintered bronze washers are out of service; 
we had breakages attributed to it. 

Q.—You find that copper greatly minimized defective 
pistons? 

A.—Yes, that is right. 


ELECTRICAL EQUIPMENT 


Q.—What do you use to clean around the generator? 

A.—Carbon tetra-chloride. 

Q.—Will you elaborate on the cleaning of the interior 
and the exterior? 

A.—On passenger locomotives it takes two cleaners on 
the interior and one on the exterior during an eight-hour 
layover. 

Q.—Are traction motors fully inspected—tliners and 
everything? Then, if the liners have to be put in and 
more work done, do you call in other additional me- 
chanics? 

A.—Yes, if it is necessary to change traction motors. 

Q.—How many additional mechanics would you call in? 

A.—A separate gang changes traction motors. 

Q—You stated that you had extra equipment, two 
motors for one unit, and tt takes three weeks to transfer 
material. Do you think you gain anything by that? 

A.—By having this extra equipment you reduce the 
number of men and the time in the shop. 

Q.—You say you do not match gearing; is it not essen- 
tial or are you just not able to get to it? 

A.—We have never considered it essential. However, 
the manufacturers are attributing some motor winding 
failures to it. We are studying the question now. 

Q.—Evidently vacuum impregnating and dynamic bal- 
ancing is essential? 

A.—Yes. 

Q.—Is it advisable to put the high potential test on con- 
trol circuits and what is the benefit? 

A.—You naturally have to put it on if it is in for heavy 
repairs ; has trouble you cannot find or when I. C. C. rules 
require it. We use the megger and clear it up. So far as 
putting the high potential on regularly, I think you would 
just be asking for trouble. That has been our experience. 

Q.—Is there any regular procedure for removal of trac- 
tion motors, or inspection of armatures? 

A.—About 250,000 miles on passenger engines and 
200,000 miles on freight. We try to work it in with the 
wheel changes. ; 

Q.—In your list of causes for failure you fail to men- 
tion the Diesel cranking battery. 

A.—We have never had a failure on the road from 
that cause. 

Q.—How is it you have not had a failure? How have 
you avoided these failures? 

A.—By close inspection and good workmanship. We 
also connect the two battery systems together by electric 
cable. 

Q.—Do you consider battery inspection part of the 
Diesel work? 

A.— Yes. 


LUBRICATION 


Q.—In the event of dilution of lubricating oil by fuel 
oil or the viscosity being dropped, do you make main 
bearing inspection at that time? 

A.—No. 

Q.—You dowt make inspection at three per cent 
dilution? 

A.—No. 

Q.—I was very much interested in what you said about 
using all re-refined oils. We had a case where the oil 
turned acid in 600 hours. 

A.—We drain the oil and we use different makes of 
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oils. It is tagged and goes back to the same point from 
which shipped and into the same service. At one point, 
on account of changing oil, we have been using nothing 
but re-refined oil for changing and adding in switching 
service for more than a year. We have had no bad results. 

Q.—In crankcases, have any cracks developed between 
the lubricating oil channel and the water? 

A.—No. 

Q.—In the matter of oil failures did you attribute any 
failures to hot oil? 

A.— Yes. 


Locomotive 
Defects Checked 


(Continued from page 116) 


water glass, reducing the rate of working of the locomo- 
tive to accomplish this if, from any cause, water is being 
used at a rate in excess of that at which it can be sup- 
plied to the boiler. The water level shown in the water 
glasses should be under practically constant observation, 
the glasses should be blown out sufficiently often during 
each trip, and movement of the water in the glasses care- 
fully noted at that time and thereafter, to insure that the 
level in the glasses moves freely with the water level in 
the boiler which is subject to practically constant motion 
over a narrow range when the locomotive is working. 
Gage cocks should be tried frequently to check the level 
in the water glasses. 

If observation of the water level has been inadvertently 
overlooked until the level has receded below the lowest 
reading of the water glass, or proportionately higher if 
the locomotive is headed upward on an ascending grade, 
the fire should be dumped or extinguished at once irre- 
spective of whether the discharge from the lowest gage 
cock may be construed as indicating the presence of 
water. 

A false sense of security is sometimes brought about 
by closing the top waterglass cock in attempts to find 
water when it is so low that it is not visible in the water 
glass. Under some conditions when the top water-glass 
cock is closed, the glass will promptly fill with water 
when water is absent from part or all of the crown sheet. 
Indulgence in this practice and that of interpreting a 
flutter of water from the lowest gauge cock as indicating 
a sufficient depth of water on the crown sheet to protect 
it from overheating have caused many explosions. The 
lowest indication of any of the water level indicating de- 
vices when observed in the normal manner should be 
controlling; in other words, the least favorable should be 
considered as the correct indication. Artificial or trick 
means should not be used to induce assumption that there 
is sufficient water in the boiler to protect the crown sheet 
from overheating. 

Boiler and appurtenance accidents other than explo- 
sions resulted in the death of four employees and injuries 
to 142 employees; this is a decrease of one death and an 
increase of 10 injuries as compared with the preceding 
year, 


Extension for Flue Removals 


Of the 1,729 applications filed for extensions of time 
for removal of flues, 43 could not properly be granted 
because of the conditions of the locomotives, 36 were 
allowed extensions for shorter periods than requested, 
were granted after defects were repaired, 57 were can- 
celed, and 1,553 were granted in full. 
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Locomotives Other Than Steam 


The number of accidents occurring in connection with 
locomotives other than steam increased by 12 and the 
number of persons injured by 17 as compared with the 
preceding year. One employee was killed; this is the 
only death as a result of these accidents since 1931. 

During the year 4.5 per cent of the locomotives in- 
spected were found with defects or errors in inspection 
that should have been corrected before the locomotives 
were put into use; this represents a decrease of 0.4 per 
cent compared with the results obtained in the preceding 
year. Sixteen locomotives were ordered withheld from 
service because of the presence of defects that rendered 
the locomotives immediately unsafe; this was seven loco- 
motives more than during the next preceding year. 

Under rule 54 of the Rules and Instructions for In- 
spection and Testing of Steam Locomotives, 331 specifi- 
ation cards and 5,767 alteration reports were filed, 
checked, and analyzed. These reports are necessary in 
order to determine whether or not the boilers represented 
were so constructed or repaired as to render safe and 
proper service and whether the stresses were within the 
allowed limits. Corrective measures were taken with 
respect to numerous discrepancies found. 

Under rules 328 and 329 of the Rules and Instructions 
for Inspection and Testing of Locomotives Other Than 
Steam, 1,045 specifications and 120 alteration reports 
were filed for locomotive units and 228 specifications and 
16 alteration reports were filed for boilers mounted on 
locomotives other than steam. These were checked and 
corrective measures taken with respect to discrepancies. 


Special Work 


In tesponse to requests from military and naval au- 
thorities and other government agencies engaged in the 
war effort, inspections of various locomotives were made 
to determine the condition and suitability for use, and 
cooperative assistance was rendered in other respects. 
These locomotives are being generally maintained to the 
standards prescribed by the locomotive inspection law 
and rules governing the condition of locomotives used on 
the lines of common carriers, and inspections are cur- 
rently made by the Bureau’s inspectors. 


Passenger Car 
Design Considerations 


(Continued from page 112) 


Side sills and the center sill have other values too. We 
can hang stuff on them and that is getting to be more im- 
portant all the time. In fact, it is almost a question 
whether we are designing cars nowadays for the passen- 
ger or for more equipment. You may find a vacant seat 
or an empty berth some day, but I defy you to find an 
empty cubic foot of space under the car or in the roof. 
Batteries are one big problem. They weigh some 7,000 
lb., including the box. That alone is two-thirds of the 
passenger load including baggage. Air conditioning and 
the electrical installation account for another 8, Ib. 
Water weighs a ton. If you wanted to ship that water by 
freight, it would cost yot just about as much as the child 
you take with you at half fare. Of course, your child 
wouldn’t weigh quite that much. But then, speaking of 
tons, a fully loaded coach—and they sure are fully loaded 
today—carried a ton of weight for every passenger car- 
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ried. The average tariff per ton mile in freight is about 
one cent. So the railroad collects two cents a mile from 
you and donates one cent of it back to hauling the equip- 
ment which it supplies for your benefit. 


A Better Ride?—A Pessimistic View 


So far I have talked chiefly of the car structure and, as 
I have said, it constitutes about one-third of the total car 
weight. The trucks account for another one-third and they 
are blamed for a lot of the deficiencies of riding comfort. 
I wish I could picture a better time to come. Actually we 
are trying to provide such, but you are not going to enjoy 
it immediately. I don’t know that you ever will. The 
most progress which we have made is to design a truck 
which requires less maintenance. You have possibly not- 
iced that often a car rides beautifully, and again a car of 
the same type will be nothing but a torment. This is 
purely a matter of truck maintenance. Today there is no 
time nor skill to maintain trucks. Maybe—like courtesy— 
that will eventually return to us. 

Actually the average passenger cannot distinguish be- 
tween the discomforts of motion and that of noise. So 
the latter is something which we can do something about, 
and will, and a thing which does not depend upon a con- 
tinuous maintenance. Once it is built it will stay there. 
Noises are those of loose parts which can be corrected, 
and the air borne noises which can be dampened. Among 
the latter is the sound of the rails. Any boy will tell you 
how he can clamp his ear to a rail and hear a train half a 
mile away. Well, under each coach there are 170 feet of 
rail. How much must they be singing as the car passes 
over them? 

Brake screeching is another source of annoyance. You 
wouldn’t allow it in your automobile. You don’t like it 
when a few rivets which hold the lining happen to get in 
contact with the brake drum, and yet railroad cars since 
time immemorial have been stopped by a metal shoe ap- 
plied against a metal rim of the wheel. 

And, we have tried to do something about that. The 
Budd Wheel Company has designed an automotive type 
of braking for railroad cars. So far about 200 cars have 
been equipped with it. They not only brake smoother, but 
they brake in shorter distance and especially from the 
higher speeds. 

But, as I have said before, railroad cars are built around 
the appointments. We do have to have windows where 
they belong according to the passengers, and if the water 
cooler interferes with a structural member it is the struc- 
ture and not the water cooler which goes out. After all, 
the purpose of all new equipment is to attract and to keep 
the trade. If we have to build a pent-house into a struc- 
tural roof, well, that is only another engineering head- 
ache, but if it keeps the passenger happy, it is well worth 
while and aspirin doesn’t cost very much, After all, if 
everybody stayed put and we had no changes, engineers 
wouldn’t be well fed nor happy. 

Then as for the railroads, they too have a job to do. 
They have got to learn that travel is a commodity and has 
to be merchandised as such. They had better forget the 
airways and the highways as competition and figure them 
in as just part of the general travel picture. They had bet- 
ter concede that the airways can offer speed and that the 
bus will always be cheaper. In fact, the railroads should 
stick to their knitting. Actually they have a very strong 
argument. They can offer a thoroughly relaxed travel and 
not the least feature of this relaxation is the feeling of 
being perfectly safe, for, according to the American Safety 
Council, you are sixteen times safer on a railroad train 
than you are on the highway in your own automobile, or 
in a commercial airplane. 

~ I haven’t the figures as to where you would rate in your 
own bathtub. 
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High-Speed 
Truck Development* 


By V. L. Greent 


When the Chicago, Milwaukee, St. Paul & Pacific 
built its first streamlined Hiawatha in 1934 more atten- 
tion was paid to the body construction and its appoint- 
ments than anything else on the car. The first stream- 
liners were equipped with a conventional four-wheel truck 
‘for no better reason than it was the only thing available 
at the time. This truck is what is known as an equalized 
truck with helical and elliptical springs and approximately 
6 in. of deflection from free to riding height. This truck 
has only mediocre riding qualities, particularly at speeds 
above 85 m.p.h. 

In 1935 the management recognized the need for re- 
search and development of passenger car trucks if passen- 
ger comfort was to be attained at speeds above 85 m.p.h. 
After extensive tests of various designs, it was decided 
in 1937 to try to improve riding qualities by the introduc- 
tion of coil springs under the truck bolster. In 1938, a 
test truck was built embodying the coil bolster springs, 
snubbers and levelator bars, but eliminating the equalizer 
and equalizer springs. They were replaced by coil springs 
over the journal boxes. This truck rode nicely up to 85 
m.p.h., but above this speed the truck frame galloped. At 
a speed of 110 m.p.h., the tail pieces of the truck hit the 
center sill, meaning 6 in. vibrations. The truck frame 
was so constructed that an equalizer could be applied. 
When the equalizers were applied the truck rode‘ well in 
all respects except for lateral, which was the same as the 
old conventional four-wheel truck. Forty-two car sets of 
these trucks have been in Hiawatha service since 1938 
and proved relatively easy and inexpensive to maintain. 


Improvements Culminate in 1942 and 1946 Trucks 


The 1942 truck included all the improved features of 
the 1938 truck, such as rubber insulation, coil bolster 
springs, levelator bars, bolster drawbars, center plate in- 
sulation. To further reduce the number of friction sur- 
faces and increase safety, pedestals were eliminated and 
cast steel equalizers designed with extended ends to en- 
gage the journal boxes. The truck was kept in tram or 
square by the application of drawbars on the sides and 
ends of the truck. The conventional swing hanger sys- 
tem was retained so the lateral characteristics were the 
same as in the conventional truck. 

This truck has proven to have excellent riding qualities 
over an extended maintenance period. Its riding quali- 
ties do not deteriorate with the length of time that it is in 
service. It has proven easy to maintain and exceptionally 
safe in operation. In one instance of a broken axle at 
93 m.p.h., the large cast steel equalizers formed skids for 
the truck to slide on, as well as holding the truck together. 
In this case the car was restored to service for an expendi- 
ture of less than $200, including the broken axle. 

The war prevented further experimenting, but the Mil- 
waukee has a new experimental truck being delivered 
early in 1946 which will be similar to the 1942 truck ex- 
cept that bolster springs will be outside of the center line 
of the journal. It will be equipped to operate with or 
without swing hangers. If the swing hangers are used, 
they will be only 10 in. long and have no rake. 

After ten years of experimental work on passenger car 
trucks, it is obvious that the job is far from complete, but 
definite strides have been made. The Milwaukee has 70 

* Brief abstract of a Paper presented at the January 11 meeting of the 


Railway and Locomotive Society in Chicago. 
t Assistant mechanical engineer, Chicago, Milwaukee, St. Paul & Pacific. 
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car sets of trucks with superior vertical riding qualities, 
low noise level, and superior safety features. There has 
been no progress with lateral characteristics since 1870, 
but now that the other aspects have been brought up to a 
satisfactory level, the lateral can be given 100 per cent 
attention and a few years should see passenger car trucks 
with greatly-improved lateral riding qualities. 


Lessons from Ten Years of Milwaukee Experience 


(1) High-speed passenger car operation begins above 
85 m.p.h, Below this speed, ground wheels and good 
track maintenance on conventional four-wheel truck will 
give satisfactory results. 

(2) No high-speed truck of any design will function 
properly with wheels that are eccentric more than .020 in. 

_ (3) The vertical riding qualities of a truck are a func- 
tion of spring deflection. The bolster spring of a high- 
speed truck must have a sensitivity ratio Capra rate 
divided by the load carried) of not more than .15, prefer- 
ably .10. 

(4) The truck must have two spring systems, namely, 
primary and secondary systems. The equalizer springs 
system must not have a sensitivity ratio lower than .25, 
or spring surging will result. Springs of high deflection 
cannot be set down on completely unsprung parts without 
spring surging. A rule of thumb is that the equalizer 
spring deflection should be not more than 1% that of the 
bolster. 

(5) The truck must have equalizers, or truck frame 
gallop will result if operated above 100 m.p.h. 

(6) Friction surfaces should be reduced to'a minimum. 

(7) Car-body-roll stability is a function of the square 
of the lateral spread of the bolster spring. 

_ (8) The value of swing hangers, especially long ones, 
is badly overrated in producing a good lateral ride. 

(9) Vibration dampers and insulators are necessary 
to give a quiet car body. 

_(10) Bolster springs should be placed as high as pos- 
sible to reduce instability. 

_ (11) Wheel base is not a function of good riding 
either vertical or lateral. 

(12) Wheel shimmy is caused by the taper of the 
worn wheel metal and is not a function of the shape of the 
tread when new. Wheel shimmy cannot be controlled by 
truck design, snubber or other devices. What causes 2 
wheel to wear a critical shimmy tread is not known. The 
Milwaukee has one truck design that is not plagued with 
this phenomenon while all the others at times will develop 
wheel shimmy. There are so many differences between 
the truck designs that it would be impossible at this time 
to state the cause. 

(13) High-speed passenger car trucks have excessive 
vertical amplitudes on rough branch line tracks when 
operated at low speeds. When designing branch line or 
aes cars, high speed truck design should not be fol- 

owed. 


Out of the Horse’s Mouth 


Two enginemen overheard discussing a mutual friend: 

“What’s Hank doing?” asked one. 

“Why, that’s what I asked him yesterday,” replied the other. 
“Said he’s firing the Diesel side of No. 12.” $ 

“Now, what in hell does a fireman do on one of those things? 

“Hank says he helps the engineer.” 

“What does the engineer do?” 

“Hank says he don’t do nothing. They toss up to see who gets 
to blow the whistle.” 


ica! Engineer 
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D. & H. Wreck Train 


Tut Delaware & Hudson’s car department has refitted 
its wreck train at Oneonta, N. Y., and equipped it with 
the tools and accessories needed for all conceivable wreck- 
ing and fire-fighting emergencies. In arranging the 
facilities in the cars, care and originality were exercised to 
facilitate getting them to the point of need quickly, and 
with as few men as possible. A 250-ton crane delivered 
in 1945 gives the train the capacity required to lift the 
4-6-6-4 type locomotives acquired by the railroad in the 
last few years. 

The train consists of a combination gondola and box 
car carrying ties, rails, and track tools; two converted 
milk cars, one containing tools, supplies, blocking, and a 
motor-generator set to supply electricity for lighting ; the 
other loaded with the cables, slings, car replacers, jacks, 
and air hose; a fire-fighting car with a 7,800-gal. water 
tank; the 250-ton crane; a flat car loaded with car trucks 
ad also acting as an idler for the crane boom, and a 
nding and dining car for the crew. A characteristic of the 
entire train is the orderly manner in which the tools and 
equipment are carried—bins and shelves are used for the 
small parts, brackets and hooks for suspending many of 


Lighting plant, sheaves and blocking in the left side of second car— 
Bearings, workbench and miscellaneous stores in the right side Pe 
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Car department makes 
efficient layout of the 
equipment throughout seven-car 
train — 250-ton crane added to 
train has capacity to make lifts 


of 220,000 lb. at a 28-ft. radius 


the hand tools, stands made of pipe for tools such as bars 
and jack handles, permanent blocking on the floors for 
jacks, open-top containers, and large cans, and special 
devices for the tools and equipment difficult to arrange 
conveniently by any of the normal storage methods. 

Track ties and tie plates are carried in the open end of 
the combination gondola and box car. The car has two 
floors with a distance between them just high enough 
to hold rails, 16 being carried in this space. Beams at 
each end of the car may be raised to permit the rails to 
be slid out when needed. 

Stored in the enclosed part of the car are the track 
tools, electric lead lights, and emergency carbide lights. 
The lower of two shelves along one side is used for the 
track wrenches, adzes, and track sledge hammers, while 
the top shelf carries rail tongs and pick axes. Rail jacks 
and kegs of spikes are located under the shelves. Addi- 
tional sledge hammers and all the shovels are suspended 
along the front wall and on the opposite side of the car. 
Track gauges, bars, spike pullers and brooms are located 
in stands at the corners of the car. Lead lights are carried 
in bins under the shovels, while the emergency carbide 
lights are on standards resting on the floor. 

The first of the converted milk cars contains a variety 
of tools and equipment. A Kohler lighting plant model 
1A21, fully automatic, is located in a corner of the car. It 
delivers the power for lighting throughout the train and 
starts automatically when a light switch is turned on in 
any one of the cars. 

Along the side of the car to the rear of the motor 
generator set are four steel shelves carrying sheaves 
and accessories and behind the shelves are hundreds of 
wood blocking held in place by stanchions, the blocking 
extending to the door in the middle of the car. A heating 
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Cables and chains are carried uncoiled in center of third car; hand 
tools, air hose, rope and car replacers are in brackets 


stove and coal box is on the other side of the door. Be- 
yond the coal box a compartment with five shelves con- 
tains canvas, steel wire in rolls, L-shaped blocking, and 
ear replacers. A pipe ring used in heating locomotive 
tires when setting or removing them is placed on top of 
the compartment, and between the coal box and the com- 
partment is a space in which three electric floodlights are 
stored. Five tanks of oxygen are chained to a revolving 
stand on the other side of the compartment and two 
tanks of acetylene are stored along the wall. 

Opposite the motor generator set eight trays contain 
journal bearings, each tray holding several of only one 


The oilroom is in the end of the second car 
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Uncoiled cables may be passed quickly through either of two small 
doors located near the floor at opposite diagonaf corners 


size. This arrangement is especially convenient as it 
eliminates any unnecessary hunting for a bearing of par- 
ticular dimensions. First-aid stretchers are enclosed ina 
cabinet over the bearings. Next to the bearings is a work 
bench equipped with two vises and a miscellaneous assort- 
ment of machinist and pipe-fitting tools, the latter being 
neatly arranged in a cupboard over the bench. Bins 
extending from the floor to the ceiling and from the 
bench to the middle door hold small boxes of small items 
such as nuts, bolts, pipe fittings, cotter keys, and mis- 
cellaneous parts. Beyond the door are two sections of 
blocking, one with large and the other with small sizes. 

The’end of the car opposite the electric power plant is 
partitioned off into an oil room. On one side is a large 
steel bin of journal-box packing, the bin having a valve 
for draining the oil so that it may be poured back on the 
packing. Four more carbide lights on standards are 
stored in the corner between the bin and the car end. On 
the other side of the oil room the dope pails, journal-box 
oil cans, carbide, crane grease and dry waste are blocked 
in place on the floor. Placed on shelves are cans of 
kerosene, valve oil, alcohol, and fuel oil, water pails, and 
inspector’s lamps, all cans being painted blue and labeled. 
Packing irons are in pipe stands along the wall. 

A feature of the second converted milk car is the ease 
with which the unwieldy cables and chains may be un- 
loaded. They are strung on hooks attached to vertical 
steel posts running almost the entire length of the center 
section of the car. The uncoiled cables and ropes may 
be passed quickly through either of two small doors 
located near the floor at opposite diagonal corners. Less 
time is required for reloading the cables; it is more dif- 
cult to coil and load them when that method is used. 

Air hose connections are hung on brackets attached to 
the wall along one side of the car, this hose being long 
enough to by-pass a crippled car in a train whose tram 
line has been damaged. Car replacers are held in place 
by fixtures on the floor underneath the air hose. 
Brackets along the opposite wall support saws, ax6s, 
rope, acetylene hose, hammers, chisels, sledges, drifts, a" 
pipe wrenches. On the floor under this equipment are 
located additional car replacers, hooks and U-bars for the 
crane, and bars and jack handles. Nine jacks of 15- to 
50-ton capacity complete the equipment in this caf. 
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Acetylene cutting outfit mounted in box underneath one side of sixth 
car; the tanks are on a rack that may be slid out when in use 


The fourth car of the train is fully equipped for fire 
fighting. A 7,800-gal. locomotive tender tank on one 
end of the car contains the water supply. Approxi- 
mately 300 cans of Foamite are stored in the enclosed 
end of the car for use on oil or gasoline fires. The cans 
are held in place by removable bars. A device for feed- 
ing the Foamite into a hopper and mixing with water is 
bolted to the floor. Nozzles and hose fittings for various 
purposes hang on the side wall over the mixer while on the 
opposite wall two LaFrance-Wheeler Asbestos Fireman 
outfits for fighting emergency fires are suspended. A 
shield for protecting firemen from intense heat is in- 
cluded in the equipment. It is made of two steel sheets 
lined with asbestos to which two grab handles have been 
riveted for ease in carrying. The shield has four openings 
for hose nozzles and for peep holes. Four hand fire 
pumps complete the equipment. 

The 250-ton Industrial Brownhoist wrecking crane has 
almost double the lift capacity of the 160-ton crane it 
replaced at radii at which most of the lifts are made. 
The main hoist can lift 220,000 Ib. at a 28 ft. radius with 
all jack beams in position, 125,000 Ib. with only the end 
jack beams in use, and 38,000 lb. without using jack 
beams. It has a 500,000-lb. lift at 17 ft. 6 in. and a 
maximum lift of 82,000 Ib. at 38 ft. 

Four sets of car trucks, couplers, drawbars, and extra 
cables and hooks are carried on the flat car that acts as 
the idler for the crane boom. A special feature of this car 
isan acetylene cutting outfit in a steel box underneath one 
side of the car. The acetylene and oxygen tanks are 
mounted on a frame that may be slid out of the box when 
in use and the hose is wound on a reel that is carried in 
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Nozzles and Foamite mixer in fire-fighter car 


one end of the box. This handy arrangement saves 
valuable time at a wreck and eliminates carrying tanks 
from the cars unless replacements are required. 

The car used as a riding car for the wreck and train 
crews has adequate kitchen, dining room and sleeping 
quarters. A rearrangement of the car is contemplated 
by the railroad to provide additional accommodations. 
A searchlight is mounted on the rear platform. 

The D. & H. has similar outfits with wrecking cranes 
of lighter capacity located at Whitehall, N. Y., Colonie, 
N. Y., and Carbondale, Pa., for use on other divisions. 
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EDITORIALS 


Train Men for 
The Emergency 


The recently issued annual report of John M. Hall, 
director of the Bureau of Locomotive Inspection for the 
fiscal year ended June 30, 1945, is abstracted on another 
page in this issue. In its reports of accidents resulting 
from failures of steam locomotives and their appurte- 
nances, classified by the part or appurtenance causing 
the accident, boilers are not among the large groups. 
Crown-sheet failures are recorded as having been the 
cause of eight accidents out of a total of 410. In point 
of the number of persons killed and injured, however, 
they assume an entirely different order of importance. 
These eight accidents caused the loss of nine lives out of 
a total of 20 persons killed by steam locomotive failures 
during the year. Combining the 12 injured with the 
nine killed, the total amounts to nearly three per acci- 
dent which stands out in strong contrast to the remain- 
der of the list in which there is seldom more than a 
single casualty per accident. 


No doubt it is for this and the added reason that these 
accidents always result in heavy property damage that 
Director Hall again devotes a major part of his annual 
report to the causes of these accidents in which he 
stresses as contributing factors the mental reactions of 
the men most concerned and on whom ultimate reliance 
must be placed for their prevention. This aspect of the 
situation has been under consideration for several years. 
No doubt owing to its intangible nature recognition of 
its full significance is slow in developing. 

In three of the eight cases dealt with during the last 
fiscal year the evidence is clear that the engine crews 
were aware of the danger of their situation in time to 
have prevented the accidents had they followed the pre- 
scribed course of action decisively. Low-water alarms 
are known to have been sounding in two of these cases 
before the accidents. In the other, a placard in the cab 
showed, by illustration, the terrible consequences of 
boiler explosions and set forth in incisive terms instruc- 
tions as to safe procedure in case of low water. The 
inference is overwhelming that similar situations have 
been involved in many of the accidents in which inves- 
tigations disclose no contributory causes. 

All men in train service, particularly the engine 
crews, are constantly on the alert to keep their trains 
moving and on time. As Mr. Hall points out in his re- 
port, voluntary efforts beyond the line of assigned duties 
are often put forth by practically all employees in at- 
tempts toward this end. On the other hand, day after 
day passes in which no difficulty is encountered in main- 
taining a suitable water level in the locomotive boiler. 
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So, when the relatively rare case of difficulty in main- 
taining a safe water level occurs, the men in the cab are 
faced with a mental conflict in which the strong urge of 
habit weighs heavily against a prompt decision on the 
side of safety. Unfortunately, the decision must be 
made promptly if it is to be effective at all. 

At first thought it seems inexplicable that men, aware 
of the danger of their position, will deliberately send 
themselves to death by failing to take the course of 
action which they know will save their lives. Further 
consideration of the matter, however, leads to the con- 
clusion that only a strong-minded and decisive person- 
ality has much chance of coming through under these 
circumstances. 

This condition can only be corrected by some form of 
positive training in advance of the emergency, suff- 
ciently persistent in its impact to balance the deeply in- 
grained urge to keep the train moving. 


Stress Analysis 


With Brittle Coatings 


The use of various types of brittle coatings to indicate 
stresses in vital parts of railway locomotive and car 
equipment will doubtless be more common practice in 
the fyture than in the past. Much progress in the tech- 
nique gf this method of testing has been made under 
the impetus of war requirements and the method has 
shown great adaptability and value for studying not 
only static stresses but those due to dynamic loading in 
which the inertia effects are given full play. 

Stress analysis by means of brittle coatings consists 
simply of covering the part to be tested with a coat of 
the required liquid material which, when dry, adheres 
tightly to the metal and develops visible cracks in the 
coating whenever the metal is strained, or stretched, due 
to the application of exterior force. The direction and 
frequency of cracks in the coating give a visual picture 
of stress conditions within the test piece, indicating 
clearly points of maximum stress and, in fact, under 
proper conditions, making it possible to evaluate these 
stresses within about 10 per cent. Where more accurate 
stress determinations are required, the brittle-coating 
test method saves much time and effort by showing 
exactly where to apply the wire-type strain gages. _ 

Like every other test procedure, the brittle-coating 
method has certain limitations, the full appreciation © 
which is necessary for satisfactory results. Of primary 
importance is selection of a coating to give the desir 
sensitivity. Full control of temperature and humidity 
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under test conditions is essential. Due consideration 
must also be given to the action of individual coating 
materials when the test piece is subjected either to ex- 
ceptionally slow application of static force or unusually 
rapid dynamic loading. Within a reasonable range, 
however, the speed of application of exterior force to 
the test piece does not seem to affect stress patterns 
developed in the coating material. 

Many highly interesting, not to say astonishing things, 
mve been discovered by the brittle-coating method of 
stress analysis. What layman, for example, would ever 
think that any machine part could be made stronger by 
drilling a hole in it. This actually happened when an 
internal-combustion-engine crank shaft was tested by the 
brittle-coating method and the point of maximum stress 
shown to be at the junction of connecting-rod bearing 
and crank-shaft cheek. By drilling a hole of the proper 
sze in this cheek, which was already stronger than nec- 
essary, it was made more flexible and assumed some of 
the load formerly carried at the point of peak stress. 

In one railroad test to determine why driving wheels 
sometimes work part way off the axles while in service, 
the four connecting rods on an articulated steam freight 
locomotive were given a coating of moderate sensitivity 
and covered with cellophane to protect them from dirt. 
Stress patterns appeared as a result of many cycles of 
operation and showed evidence of extreme vibration in a 
complex wave form whenever wheel slippage occurred. 

It was concluded that excessive vibration shortened 
the effective length of the connecting rods when the 
wheels slipped up to high speed and trapped steam in 
cylinders first on one side of the locomotive and then the 
other. The result was rough operation of the locomo- 
tweand the transmission of extremely heavy shocks and 

forees through rod connections to the driving wheels. 
The solution of the problem was the application of pres- 
sure relief valves to the locomotive cylinders to avoid 
the development of excessive cylinder pressures when 
driving wheel slippage occurs. 

This is but one example of many possible applications 
of the brittle-coating method of testing railway equip- 
ment parts, especially under dynamic loads and service 
conditions which are difficult or impossible to duplicate 
in ordinary laboratory tests. 


Celor in the Shop 


Viewed objectively for its artistic values the full-page 
teproduction in color of the interior of the Baltimore & 
Ohio’s Cumberland, Md., enginehouse machine shop, 
appearing elsewhere in this issue, probably would not 
receive more than a passing glance from an art critic. 
The picture represents such a startling change from the 
drabness typical of enginehouse interiors, however, that 
amore careful study of its significance will undoubtedly 
be made by those familiar with the interior decorations 
of railroad shops. 

An editorial in the February, 1946, issue of the Rail- 
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way Mechanical Engineer discussed the principles of 
dynamic colors and mentioned the considerations being 
given to the application of those principles in railroad 
shops and terminal buildings by progressive manage- 
ments as a result of favorable reaction to the use of 
color in streamline trains and passenger stations. Al- 
though the use of a scientific combination of color and 
light was not the only improvement made at the Cum- 
berland enginehouse machine shop, the experience with 
color at this facility has demonstrated in a practical 
manner the important contribution that color can make 
in brightening up the shop, in reducing eye strain and 
in attracting workmen’s attention to safety hazards. 
Any one of these reasons should encourage the giving 
of more consideration to the use of color in the shops 
and a more general acceptance of its value. 


The More We Spend 
The Less We Get for It 


There is one thing to which railroad mechanical officers 
and supervisors having anything to do with the mainte- 
nance of equipment might just as well make up their 
minds first as last—that in the days to come the cost of 
conducting the operations of their department is going 
to increase so much, from one cause or another, that 
economies can no longer be effected by reducing forces 
alone. If there is any doubt in anyone’s mind that it is 
going to cost money to save money all he needs to do is 
to make a comparative and detailed study of shop 
operation for the years 1940 or 1941, 1943 or 1944, and 
1946. Here are three periods that represent pre-war 
conditions, the peak of war-time operations and the cur- 
rent post-war period. 

Within the past month, in connection with a detailed 
study of the operation of the system wheel shops on 
three railroads in the eastern part of the country, we 
had occasion to attempt a comparison of the perform- 
ance of these three shops with respect to each other. 
This is always a dangerous thing to try to do in railroad 
operations of any kind where they involve different 
roads because it so happens that even on roads in the 
same general territory conditions usually vary so much 
that the comparisons are of little value. To attempt 
such comparisons is, however, always worth while, for 
out of each attempt usually comes some statistical an- 
alysis that may point the way to an opportunity to 
make improvement. 

Here is one such result: In 1941, in one of the three 
locations in question the shop turned out an average of 
70 pairs of finished wheels each eight-hour day. The 
maximum monthly production was a little over 1,900 
pairs of wheels. The average number of wheel pairs 
produced was .31 pairs per man-hour. In the peak 
month of the war period, in 1943, the production jumped 
28 per cent over 1941 but the average number of wheel 
pairs produced dropped to .28 per man-hour. In Janu- 
ary, 1946, after having spent almost $100,000 in mod- 
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ernizing this shop the production per man-hour has 
dropped to .23 pairs on a total shop output which has 
now dropped back to almost the exact level of 1941. 

In this shop are four new machine tools and much 
new tooling equipment and even a casual observer— 
not necessarily an expert in analyzing shop operations 
—can see that the new equipment is not, in any sense, 
heing used to capacity. So, the obvious question is: 
“What good did it do to spend the $100,000?” The 
answer seems simple: “With the old equipment the 
man-hour output would probably be considerably less 
than the low figure of today; with the new equipment 
there is potential capacity to increase production per 
man-hour if the shop management can correct the prac- 
tices that are limiting that production under present 
conditions. Every shop supervisor knows exactly what 
those conditions are without being told. 


Limits 
For Light 


There is a rather well established opinion among rail- 
road men that 15 footcandles is the upper intensity 
limit for satisfactory illumination in railway passenger 
cars. This seems a little strange, since the eye experi- 
ences no discomfort under outdoor lighting intensities 
of several thousand footcandles, and reading tests in 
which the subject selects his own intensity show a 
preference for values near 50 footcandles. Offhand, it 
might be thought that these men were rationalizing, 
trying to find a reason for keeping the power load down 
to an easy-to-maintain value. But the opinion is obvi- 
ously sincere and there must be some other reason for it. 

A reason is suggested in a talk made recently by 
Ward Harrison, Nela Park Engineering Division, Lamp 
Department, General Electric Company. In this talk 
he offered several propositions, basic to all lighting. 
One of these reads: “To double the brightness of a light 
source without discomfort, increase surrounding bright- 
ness ten times”. Carried far enough, this would lead to 
a seeming paradox; i. e., if the brightness of the light 
source were increased sufficiently, the surrounding 
brightness would have to be greater than that of the light 
source. The converse of this proposition is that reduc- 
ing light source brightness greatly increases comfort. 

The second proposition states: “Discomfort from a 
light source of fixed brightness increases with its visible 
area”. From these two propositions, it appears that a 
light source should be neither large nor bright—if it is 
in the visual field. 

The third proposition reads: “For comfort, keep the 
ranges in brightness, particularly of adjacent areas in 
the visual field, within reasonable limits—10 to 1—if 
possible’. The lighter colors now used in the interiors 
of passenger cars have done much toward meeting this 
requirement. 

“Always have much more light on the work than at 
the eyes if possible”, is the fourth proposition. Most 
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of the modern car lighting installations conform quite 
well with this rule. 

Proposition five says, “Each one of a row of similar 
light sources makes the same contribution toward glare”. 
This adds emphasis to the importance of keeping light 
sources out of the range of vision. 

The sixth proposition is a poser for car lighting. It 
is—‘‘Mounting light sources high greatly reduces glare”. 

The seventh and last proposition is, “Comfortable 
lighting requires that sufficient footcandles should be 
supplied for easy seeing of indoor tasks. These levels 
are far above those for barely seeing”. 

The difficulties involved in meeting all these require- 
ments in a passenger car are obvious. It is necessary to 
have considerable light, particularly since there is rela- 
tive motion between a page of printed matter and the 
traveler's eves. This must be supplied by low-mounted 
units which, if visible, apparently must be neither large 
nor bright. Perhaps with the low mounting and the 
necessarily long light source, or long row of light 
sources, the arithmetic of the first proposition would 
automatically make high illumination values bad light- 
ing. On the other hand, it would appear that higher 
values would be permissible if light sources could be 
better concealed. At least, the situation offers a chal- 
lenge to those who do not wish to accept a 15-footcandle 
limit. 


Nobody 
Wants This Job 


One of the minor problems of reconversion is the dis- 
turbing effect of the dislocations of personnel by the 
demands of the war. In railway shops, for instance, 
helpers were promoted to mechanics and laborers to 
helpers. In many cases it became extremely difficult to 
recruit enough laborers to keep up with the necessary 
servicing of cars and Iccomotives, not to mention the 
performance of the numerous tasks which make up shop 
housekeeping. 

Now, as wartime activity has ceased, the situations 
thus created are in for readjustment. It is always diffi- 
cult to restore old relationships which call for at least 
some demotions, and the cumulative effect of the re- 
adjustments is felt at the shop-laborer level. Apparently 
no one wants to be a laborer who by virtue of wartime 
dislocations has had a taste of something which he feels 
is better, either in financial return, improved working 
conditions, or both. 

Of course, this situation is made more acute because, 
on the whole, probably less than half the men who left 
the railroads to enter the armed forces of the nation 
have returned to duty. 

This is one of the natural results of the total warfare, 
which involves the civilian population almost as com- 
pletely, though less dangerously, as it does the arme? 
forces. Ultimately it will readjust itself on the basis o 
the abilities of the individuals. 
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Changes in Interchange Rules 


A viscusston of changes in the A.A.R. interchange 
tules, effective January 1, 1946, developed at the regular 
monthly meeting of the Northwest Carmen's Association, 
held on January 14 at St. Paul, Minn. The meeting was 
called to order by President H. W. Maurer, truck-shop 
foreman, Soo Line, and a written discussion of rule 
changes, prepared jointly by Vice-President C. E. Bar- 
rett, district general car foreman of the Milwaukee, and 
Secretary-Treasurer E. N. Myers, chief interchange in- 
spector, Minnesota Transfer, was read by G. H. Wells, 
Tent to superintendent car department, Northern 
acific. 

Railroads represented at the meeting, besides the four 
already mentioned, included the C. B. & Q., C. G. W., 
C.R. I. & P., C. St. P. M. & O., Great Northern and M. 
&St.L. A total of about 70 railroad carmen were in at- 
tendance and those who participated in the discussion in- 
cluded car-department officers, supervisors and inspectors. 

Following the summary of the changes in the rules 
presented by Mr. Wells, the discussion brought out some 
differences of opinion as to the significance of some of 
these changes. A transcript of the discussion follows: 

A. McArthur (N. P.)—I have seen some welded 
reservoirs on passenger train cars and am wondering if 
the rule prohibiting the welding of auxiliary reservoirs 
pertains to passenger cars. 

H. W. Maurer (Soo).—I would say that would apply 
to passenger cars, the same as to freight cars. However, 
the only cases of iron reservoirs you find are on the AB 
brakes on some of the troop cars. 

Mr. McArthur.—Is it premissible to weld or braze steel 
Teservoirs ? 

Mr. Maurer.—I would say so. 

G. A. Webster (N. P.).—One change in Passenger 
Car Rule 7 clarifies a question which no one seems to 
agree on; that is, the cleaning of air brakes on troop- 
kitchen and troop-sleeping cars with AB brakes, two 
brakes on one car. Under the 1945 rules, it was not clear 
and no two persons seemed to understand it the same. 
Now it is compulsory to clean both brakes, the same as 
on freight cars. 

_J.L. Tebo (Soo).—I would like to get some informa- 
tion on the change in the second paragraph of Rule 94. 
I am not quite clear as to the meaning. On Page 180, 
down near the bottom of the page—“and owner elects to 
retire instead of repair car, charge may be made for ma- 
terial and labor as would have been required for repairing 
or renewing items actually listed on the defect card, ex- 
cluding labor and material for undamaged associated 
parts—.” Just for example, suppose a defect card covers 
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repairs to the underframe or draft sills of a refrigerator 
car with steel underframe. Is the owner, making bill on 
defect card, permitted to charge for R & R of steel under- 
frame in order to get at draft sill? 

C. E. Barrett (Milwaukee) —Unless Rule 107 included 
associated part, it would not be allowed under the rule. 
If Rule 107 does not list it as associated part, it would 
not be. 

Mr. Maurer.—The last part of that paragraph covers 
it. You cannot charge for R & R. 

E. N. Myers (C. I. & L.).—It seems to be clear 
enough. It appears to me to be full defined in that last 
paragraph. i 

Mr. Tebo.—It says “except where the allowance in 
Rule 107 includes labor for R & R of such associated 
parts,” so if Rule 107 includes labor, you could charge. 

Mr. Myers.—lf price includes R & R then leave it in, 
but you could not charge for anything except R & R. 
Does that clear it up, Mr. Tebo? 

Mr. Tebo.—Yes, I wanted to get the opinion of some 
others. That is my opinion. 

H. R. Longhurst (Soo).—If there are no more ques- 
tions on the changes in rules, I would like to bring up a 
question regarding Rule 66—method of packing boxes. 
I would like to know from some of the men here whether 
they are experiencing any trouble due to the packing roll- 
ing out from under the journal, due to lack of a front 
wad in packing boxes. New rules give you alternate 
methods of either putting all packing back of the collar, 
straight down, starting from one inch below the center 
line of journal, or inclined toward the front of the box. 
It has been my experience in this cold weather, with that 
small amount of packing in the box and no front wad 
packing, that it rolls out completely from under the jour- 
nal. We are suggesting putting in the front wad to help 
retain some packing under the journal. I would like to 
know what experience some of the other roads have had 
in this respect. 
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R. J. Stephens (G. N.).—I have had a little experience 
along that line, having been an oiler and brasser for about 
two years at Grand Forks, and two years in yards and 
am now car inspector at St. Cloud, Minn. It has been 
my experience that if the front wad is not in there you 
have a lot less trouble if the box is packed so you have it 
sloping down from the edge of the collar to the front of 
the box. That has been my experience for a matter of 
four years. 

Mr. Longhurst—I would like to clarify my question. 
It runs fine in the summer time, but how about sub-zero 
weather trouble? 

Mr. Stephens.—A lighter oil works better, if you do 
not put too much in. Running on the road you are going 
to lose a lot more dope out of boxes packed with wads 
and you create that much more pressure against box cov- 
ers, causing them to open and permit packing to roll out, 
and you have that much more trouble. 

Mr. Longhurst——We find any number with good tight 
box covers with all of the packing between the collar and 
the box cover when you open the box cover. We also 
find some boxes that have more packing. With the front 
wad, packing may have rolled some, but it does not roll 
nearly as much as in a box with a small amount of pack- 
ing. 
Mr. Stephens—I maintain as long as the dope is 
packed solid back along the journal you have enough in 
the box. Having enough oil is the main trouble with all 
journal packing. Ninety per cent do not have enough 
oil in the packing to keep it from rolling. 

Mr. Longhurst—In Chicago last week at a meeting 
there were several representatives from the Chicago In- 
terchange Bureau and they all agreed the main cause of 
packing rolling is excessive oil. I would like to get the 
opinions of some of the men in the yards. You can have 
too much oil and if you do have too much oil, the packing 
will roll. 

Mr. Stephens.—Too much oil is no good, but plenty of 
light oil is what we need in this climate. We are running 
cars on our northern roads that are equipped to run in 
the south, mostly refrigerator cars. That is where you 
have the biggest part of your trouble, with refrigerator 
cars. They are not taken care of properly. We have to 
have light oil. Heavy oil will not meet the conditions of 
this climate. 

E. J. Davis (G. N.).—I was just wondering if in this 
northern country we would not be better off to use rolls 
instead of mass packing. I think we would have less 
trouble if we used all rolls instead of mass packing. I do 
not believe that front plug does any good. I have not 
seen them stay in in cold weather. 

W. D. Wiler (C. G. W.).—At one time we had a pres- 
ident of this association who was a great advocate of free 
oil and at many meetings the subject of free oil would 
come up. Many of us laughed at him at the time, and did 
not consider free oil really necessary, but during the war 
many of the roads put on oilers and by giving the boxes a 
little oil on the starting side of the journals after trains 
were made up before departure a great deal of hot box 
trouble was eliminated. So far as free oil is concerned, I 
do not believe there is a car inspector in St. Paul or Min- 
neapolis who does not use a little free oil and cut it in 
cold weather on passenger equipment, and I know on our 
line we do not experience the hot-box trouble on passen- 
ger equipment such as that which we experience on 
freight caiman 

Mr. Stephens.—That goes to prove our contention that 
a good light oil will take care of that because light oil will 
not harden in cold weather. 

Mr. Longhurst.—I am talking about A.A.R. all-season 
oil. We are dealing with cars from down south. We 
have to run them and cannot pack them all. 
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Mr. Stephens —One thing I would say about packing 
boxes light. If you have to get out and spoon it down it 
is all right, but if it is packed in tight with a full front 
wad, no one is going to spoon it down in zero weather, 
The whole secret is putting it in tight enough in the first 
place; then you will not have difficulty with a little bit of 
packing down and light oil enough to keep it from rolling. 
If the packing is applied to the box right it will not roll ` 
out of place. 

Mr. Longhurst——The Canadian Pacific really run 
where it is cold and you do not find them putting out 
any cars packed without a front wad and a full inch below 
center line. I will say this, the Canadian Pacific cars run 
well in cold weather. I will add that they cut back their 
oil with a blending oil. 

George Schadegg (C. G. W.).—I have mentioned here 
at meetings several times that I think the solution to the 
hot-box trouble is wool dope—that is, a light oil and 
wool dope. 

Mr. Wiler —I might add to that. With the packing re- 
tainers being used on freight cars and new cars being 
built, some of which are amippad with the packing retain- 
ers, you cannot use the front plug because there is no 
room for it and the plug is not necessary, as the retainer 
tends to keep the packing from working out. Last sum- 
mer or late fall a gentleman from the A.A.R. was invited 
to go over our line and help us solve some of the hot-box 
trouble we had been having. He did not seem much con- 
cerned as to whether or not the front plug was being 
used, but he believed that if the packing was in place and 
kept one inch below the center line of the journal and 
kept even we would be doing our part in trying to prevent 
hot boxes if the brasses, wedges, etc., were in good condi- 
tion. Of course, this was before freezing weather and we 
did not have the boxes in the condition such as they are 
during winter weather. We have applied thé packing 
retainers to our trailer flat cars that operate between St. 
Paul and Chicago. These cars get little switching, and 
boxes are serviced at both ends of the line. For your 
information, we have had little hot box trouble on these 
cars, which evidently is due partly to little switching. 
Possibly these cars get a little better servicing and atten- 
tion than other cars, in addition to little switching and 
that accounts for such few hot boxes. 


We know that with regular freight equipment during 
the winter months, after cars lay over awaiting trains, 
when switched into trains the packing is rolled so badly 
that it forces the oil-box lids open and it is a difficult job 
to get it back in place. This has been our problem for 
many years during winter months in this territary. 


N. T. Haugen (N. P.).—I am interested in the.packing 
of boxes as much as the rest of the fellows and wonder 
if they have found in their experience, since they started 
putting less packing in boxes, quite a number of cases 
where they were cutting down just a little too much. In 
a great many cases you will find, if you examine journals, 
very little bearing on the dope. In other words, I am 
not advocating putting in as much dope as we used to and 
yet we must put in enough to come up to one inch helow 
the center line of journal. With the front plug missing. 
you will find that condition is more pronounced if you 
start putting in a packing retainer. Quite a number 0 
cars with packing retainers and a small amount of dope 
are actually causing some of our hot boxes today. I have 
not been much in favor of packing retainers. I think ina 
good many cases they are not putting in enough dope. 
This rolling of dope has always been a headache. Re- 
frigerator cars operating out of California seem to give 
more trouble than do our own. I am not prepared to give 
the answer, but I think oil that is not quite as adhesive 
and sticky at this time of the year would help. 


Ical Engineer 
Railway Mechanic ACH 1946 


Angle Bracket ; 


For L-3 Triple Valv 
By Tom Birch* 


The L-3 passenger triple valve normally applied to the 
car with the main piston and slide valve in a horizontal 
position is, at the best, erratic in operation due to the ex- 
cessive friction caused by the combined weight of the 
piston, slide and graduating valves, this combined weight 
being 5 Ib. 

This type of triple valve cannot remain in service for 
any great length of time without mechanical attention due 
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Special angle bracket used in transferring L-3 triple valve to vertical- 
operating pesition 


to the weight of the piston quickly wearing away the 
lower part of the main cylinder bushing, causing the tri- 
ple valve parts to fail to move to release position under 
certain operating conditions. Consequently, this frequent 
handling of the valve tends to cause a high maintenance 
cost in addition to the poor operation afforded. 

But there is a way whereby the weight of the piston 
and slide valve can be made an asset instead of the liabil- 


ity that it now is. This is accomplished by installing the, 


L-3 triple valve so that the main piston and slide valve 
will travel in a vertical position instead of the present 
horizontal. This not only reduces the friction and brings 
about a uniform wear of the main cylinder bushing, but 
makes for almost positive release under any operating 
condition on account of the small differential required to 
move the main piston and slide valve to release position. 

One of these triple valves has been applied in a vertical 
position to a Milwaukee passenger car since Uae 1940, a 
period of 514 years. During this period we have expend- 
ed $8.95 for the maintenance of the valve, whereas the 
same valve applied in the present accepted position (hor- 
zontal) would have required an expenditure of $54.00 to 
maintain it in proper operating condition. So, by apply- 
ing the valve in a vertical position, we have reduced the 
maintenance cost about 83.5 per cent. 

This saving is in addition to other monetary savings 
obtained through the elimination of slid-flat wheels, train 
delays, etc., which are due to the erratic action of the 
valve when in a horizontal position. During this 514- 
year period no wheels have been slid flat. 


Keg roum foreman, Chicago, Milwaukee, St. Paul & Pacific, Milwaukee, 
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Portable exhaust unit used in the Aurora passenger car paint 
p the C. B. & Q. 


The special bracket required for changing the L-3 triple 
valve from a horizontal to a vertical operating position is 
shown in the illustration. No changes in the piping ar- 
rangement are necessary when using the bracket, which 
is simply applied to the present bolting face on the cylin- 
der pressure head and the valve is bolted to the bracket. 


Portable Exhaust Unit 


A portable unit for removing paint fumes from passenger 
cars, the interiors which are being spray painted at the 
Aurora, Ill., shops of the Chicago, Burlington & Quincy, 
is shown in the illustration. It consists of a portable 
four-wheel trailer with a 42-in. by 84-in. platform on 
which is mounted at the center a 1!4-in. welded angle- 
section framework which supports a 3-ft. horizontal ex- 
haust pipe and blower unit with an expanded canvas con- 
nection to a diaphragm face plate at the right. This face 
plate, which covers the opening in the end of a vestibule- 
type car, is supported at the proper elevation by two angle 
extensions to the trailer platform corners and is kept 
vertical by two diagonal braces at the top. 

The blower unit consists of a DeVilbis six-blade fan 
with V-belt drive from a G. E. 2-hp. electric motor on 
top of the unit. The insulated electric cable, used in 
making connection with the nearest wall outlet, is shown 
coiled up on the truck platform. From the left or outlet 
side of the blower unit, a paper-covered telescoping frame 
extends to a window opening in the shop door at a level 
approximately 71⁄4 ft. above the shop floor. This tele- 
scoping feature is required to accommodate slight differ- 
ences in car-end position with respect to the shop door. 
The center line of the exhaust fan and air duct is offset 


approximately 18 in. above the center line of the dia- 
phragm in order to deliver air outside the shop door at 
an elevation above the heads of persons passing outside. 

In operation, therefore, this blower unit is inserted be- 
tween a vestibule-type passenger car and the window 
opening in the paint-shop door. All vestibule doors and 
windows in the car are closed. Operation of the blower 
fan will then cause a strong induced flow of air through 
the entire length of the car and effectively exhaust this 
air and any accompanying paint fumes to the outside of 
the shop. As a result, atmospheric conditions inside the 
car will be improved for the painters working there. 
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HSC Equipment on Passenger Cars and Diesel 
A and B Locomotive Units Brake Application 


OPERATION OF THE AUTOMOTIVE BRAKE VALVE 


` 366—Q.—How many positions has the brake valve 
handle? A.—The brake valve handle has five positions 
notched on an internal quadrant. 

367—Q.—What are these positions? A.—(1) Release 
and running; (2) first service; (3) lap; (4) service, and 
(5) emergency. 

368—Q.—Describe release and running position. A.— 
In this position the brake system is charged as described 
previously under Charging the Equipment, the action be- 
ing the same as when operating the HSC brake system. 

369—Q.—Is the handle left in this position when run- 
ning? A.—Yes. 

370—Q.—How are the reduction limiting reservoir 
and equalizing reservoir connected up in this position? 
A.—The reduction limiting reservoir is open to the brake 
valve exhaust, and the equalizing reservoir is charged to 
brake pipe pressure. 

371—Q.—W hat is the first service position used for? 
A.—This brake valve handle position is used to make a 
specified amount of brake pipe reduction as the first part 
of a “split” reduction when making a stop from high 
speed, thus adjusting train slack gently. 

372—Q.—What position is used after this? A.—Serv- 
ice position is used to complete the desired total reduction. 

373—Q.—What ports are opened as the brake valve 
handle is moved to first Service position? A.—Rotary 
valve 54 blanks port a, thus cutting off supply of feed 
valve air to port 2 and the brake pipe. Ports 4 and 24 
are connected through a choke in the rotary valve so that 
air from the equalizing reservoir and chamber D of the 
equalizing piston valve flows through passages 5 and 5a 
of the M-2 brake application valve, thence through cavity 
t in slide valve 6, port, passage and pipe 4 to connection 4 
of the MS-40 brake valve, thence through the choked 
port to port and pipe 24 to reduction limiting reservoir. 

374—Q.—How does this affect the equalizing reser- 
voir? A.—This results in an initial equalizing reservoir 
reduction of approximately 6 lb. at the standard service 
application rate with 70 lb. brake pipe pressure, or 8 1b. 
with 110 lb. brake pipe pressure. 

375—O —How ts the reduction limiting reservoir con- 
nected up? A.—The reduction limiting reservoir is con- 
nected to connection 24 of the M-2 brake application 
valve, thence to slide valve 6, choke N, cavity Z and port 
C to exhaust EX, so that the initial reduction at the 
standard rate into the reduction limiting reservoir is fol- 
lowed by a slower rate of reduction at the M brake appli- 
cation valve exhaust. 

376—Q.—W hat is the effect of these reductions? A.— 
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In this manner the equalizing reservoir pressure is re- 
duced quickly by an amount sufficient to initiate quick 
service through the train, after which the reduction con- 
tinues at a slow rate. 

377—Q.—W hat determines the rate of the slow reduc- 
tion? A.—This is predetermined by the size of the M-2 
brake application exhaust choke N. 

378—Q.—What functions to unseat the discharge 
valve and reduce brake pipe pressure? A.—As chamber 
D of the equalizing piston is connected to the equalizing 
reservoir, an equal reduction results in this chamber. As 
pressure is thus reduced on the face of equalizing piston 
42, the higher brake pipe pressure in chamber F on its 
opposite side moves the piston to the left, which in tum 
moves the long end of lever 49 so that the short end of the 
lever unseats the discharge valve 44. 

379—Q.—In first service and service positions of the 
MS-40 brake valve handle, how is the brake pipe exhaust 
connected to the atmosphere? A.—The brake valve ro- 
tary 54 connects thé brake pipe exhaust port 16 of the 
equalizing discharge valve passage 16 to the brake valve 
exhaust, Ex. Brake pipe air is reduced by flowing past 
the unseated discharge valve 44 in the equalizing piston 
valve to pipe 16, valve port 16 and the valve exhaust. 


Air Hose 

Coupling Hooks 

In few, if any, railway train yards of the country is more 
effective use being made of air-hose coupling hooks than at 


Chicago Junction and Chicago River & Western Indiana 
tracks in the Union Stock Yards, Chicago. For a num- 


Hooks used in coupling air hose from the side of the track 
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ber of years, the local General Managers’ Association has 
required that the air hose on all trains departing from 
these yards be coupled by carmen employed by the Chi- 
cago Car Interchange Bureau and, when this practice was 
first instituted, the problem of safety seemed critical be- 
cause the large number of cars handled, about 35,000 cars 
a month, precluded supplying blue-flag or switch-lock 
protection for the men actually engaged in coupling air 
hose. 

This problem was solved by adopting and perfecting a 
method, employed to a limited extent in other railroad 
yards, of using two long-handle steel hooks of special 
design which permit carmen to couple air hose without 
stepping between the cars. Considerable experimentation 
and persuasion were required to get these hooks properly 
designed and generally used, but eventually the carmen 
found that hose could be coupled both safer and easier by 
using the hooks, which then became popular. Since 
adoption of the hooks, there has been no instance of a 
personal injury while coupling air hose at the Union 
Stock Yards. 

Not only is safety assured by use of hose coupling 
hooks, but the work is done easier and faster, since car- 
men can remain in practically an upright position while 
making a hose coupling, which normally takes not over 
five seconds, and then pass on to the next car. With 
hand coupling carmen have to step between the cars, 
stoop down, reach under the car couplers, couple the air 
hose and then back out from between the cars, which re- 
quires more physical effort and takes longer. It is re- 
ported that, in a test of two 75-car trains on adjoining 


tracks, arrangements were made for two carmen to start 
coupling air hose simultaneously, one man using the hand- 
coupling method on one train and the other using hose 
coupling hooks on the adjoining train. The carman with 
the hooks finished his job first, in about 30 minutes, at 
which time the other carman still had a total of 20 cars 
to couple. . 

The illustration shows the design and method of using 
hose coupling hooks at the Union Stock Yards. The 
hooks are made of spring steel 34 in. by 48 in. and % in. 
by 40 in., each provided with a handle at one end and a 
hook at the other to engage the air hose. The longer hook 
is used in the left hand to extend under the car coupler 
and reach the further air hose coupling which is pulled to 
the coupler center line. The shorter hook in the right 
hand engages the nearer hose and, with a quick twist of 
the wrist, this hose is kinked, the two hose couplinsgs 
brought together and, with release of the hooks, the cou- 
pling snaps in place. 

Some carmen deem it advantageous to make slight al- 
terations in the length and form of the coupling hooks 
best to suit individual ideas. In general, the handles are 
made only as long as necessary to reach the air hose with- 
out stepping between cars. The longer hook is used only 
for a straight pull on the left hose, hence it can be made 
of lighter wire, in this instance 3 in. The shorter hook 
needs to be a little stiffer, since it is used to kink the right 
hose which may be relatively stiff, especially in the winter. 
In this instance, the shorter hook is made of ¥%4-in. steel 
and the hook end is twisted as shown in the illustration 
to permit kinking the hose just right for the coupling. 


Applying the hooks to the hose 
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Completing the coupling 
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IN THE BACK SHOP 


Lubrication of 
Pneumatic Hammers 


Pneumatic hammers must be removed from service and 
repaired frequently because their internal parts do not re- 
ceive good routine lubrication and cleaning while being 
used in backshops or enginehouse. To service these ham- 
mers the Baltimore & Ohio recently installed a combina- 
tion cleaner and oiler in its Riverside, Md., enginehouse 
and is planning to make similar installations in most of 
its shops and terminal facilities. 

As shown in the illustration, the cleaner and oiler has 
two glass syphon bowls connected to the shop compressed- 
air line through a three-way valve. In operation an air 
hammer is connected to the right-hand side and carbon 
oil is syphoned from the bowl and blown through the 
hammer by compressed air. After the tool is blown out 
with the carbon oil it is connected to the left-hand side 
and is blown out with machine oil from the syphon bowl 


Combination air-hammer cleaner and oiler 


on that side which lubricates the internal parts of the 
hammer. This equipment has eliminated many repairs 
to air hammers and has permitted them to be returned 
imediately to service. 


Steam Injector 
Repair Stand 


The exhaust-steam-injector repair stand, shown in the 
illustration, has given excellent service at the Grand 
Rapids, Mich., shop of the Pere Marquette and may also 
be used in repairing locomotive whistles. It consists of a 
4-in. steel tube rigidly set in a 22-in. base plate and 
carrying at the top a special vise and double injector 
support stand. A 3-in. horizontal steel bar is built into 


134 


AND ENGINEHOUSE 


An injector repair stand used at the Pere Marquette shops, 
Grand Rapids, Mich. 


the vise and threaded on each end to carry a revolving 
injector post capable of being held in any one of four 
angular positions by means of the locking keyways and 
outer vise handles, illustrated. The entire stand may 
be revolved in a horizontal plane and clamped in any 
desired position to suit the convenience of the repairman. 
The diagonal brace, separately-supported in the center 
vise jaws, is used to stiffen the injector while nuts are 
being removed. Adapters are used for various sizes of 
injectors, or whistles. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


g his department is for the help of those who 
Sire assistance on locomotive boiler problems. 
the name and address of the 
writer. nonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission $s 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Inquiries should bear 


Laying Out 
Tube-Sheet Holes 
Q.—Please explain method of laying out the tube sheets ota 
locomotive boiler, where the tube holes are staggered? 
A.—The accompanying illustration shows the method 
of laying out the tube holes in the front and rear tube 
sheets of a locomotive boiler, where the tubes arè 
staggered. For a front tube sheet it is first necessary tO 
locate the center of the tube sheet. Divide the outside 
circumference into four equal spaces and locate points 
A, B, C and D. Then with the trams set with a pn 
slightly larger than the radius of the tube sheet and wt 
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the points A, B, C and D as centers, scribe arcs inter- 
secting at the points E, F, G and H as shown. Connecting 
the points /G and EH locates the center O. Next, draw 
the horizontal and vertical center lines of the tube sheet 
at right angles to each other. Then lay off the top row 
of tube holes the correct distance M from the horizontal 
center line, JK being parallel to 4B. Space off on this 
line the required number of tubes on each side of the ver- 
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Method of laying out staggered tube-sheet holes 


tical center line, the spacing to be 234 in. for a 2-in. tube 
with a 34-in. bridge or space between the tube holes. To 
locate the tubes in a staggered position proceed as fol- 
lows: With points a, b, c on the line JK as centers and 
with the dividers set equal to the tube diameter plus the 
bridge, 234 in., scribe arcs intersecting at d and e. It 
will be noted that the points d and e stagger or lie be- 
tween the distances, ab and bc, respectively. This pro- 
cedure should be continued until the required centers for 
the tubes have all been laid out. The firebox tube sheet 
must be centered to correspond with the centers of the 
front tube sheet. The center lines are then drawn and the 
required centers laid off about them, in the same manner 
as for the front tube sheet. 


Keeping Arch Tubes Tight 

Q—We are having considerable trouble keeping arch tubes 
tight in the sheets. We have been advised to build up around the 
arch-tube hole with electric weld to provide additional holding 
surface for the tube. Is this permissible?—F.I.D. 


A.—It is permissible to build up around the arch-tube 
holes with an electric weld to provide additional holding 
surface for the tubes. This is done best on new sheets 
prior to drilling for the arch tubes. However, with 
reasonable care it could be done on an existing installa- 
tion by removing the arch tubes, welding a pass of de- 
sired thickness around the hole, and reaming out the 
welded hole to the proper size for the arch tube. 


Smokebox Life 


Q—What is generally considered the life of the smokebox 
of a modern high-pressure steam locomotive? Does increasing 
the thickness of the smokebox sheets lengthen the life of the 
smokebox ?—M.J.K. 


A.—The average life of a smokebox varies from 12 to 
20 years, after which renewals are necessary because of 
pitting and corrosion caused by chemicals of a sulphuric 
aid nature formed from the sulphur in cinders and the 
water of condensation from leaks in the front end. Cinder 
cutting due to high velocity of the gases also affects 
smokebox life. The chemical action can be overcome 
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to a great extent by eliminating leaks in smokeboxes and 
the regular removal of cinders. For many years smoke- 
boxes were made of 14-in. plate with 54-in. and 34-in. 
liners for the cylinder saddle. As the size of locomotives 
increased the thickness of the cylinder saddle liners were 
increased to 34 in. and extended up to the center line 
of the boiler; thus, substantially reinforcing the smoke- 
box at the cylinder saddles. Some roads have increased 
the thickness of the smokebox to 34-in. with 34-in. and 
heavier smokebox liners on large smokeboxes with cut- 
outs on the top for multiple throttles and heaters. 


Flame Gouging 


Q.—What is flame gouging? 
work ?—R.C.D. 


A.—Oxyacetylene flame gouging was developed to pro- 
duce in a more efficient manner the sarhe results as a 
mechanical gouge made by machining or chipping. Some 
of its uses in boiler work are the making of J- or V- 
grooves for welding, the preparation of the undersides of 
welds for a back-up weld pass, the removal of unwanted 
weld metal, and for removing tack-welds or other tem- 
porary weld metal. Flame gouging is accomplished by 
means of a poaa nozzle that produces a relatively 
large oxygen flow at low velocity. In the same way as 
in e severing, oxyacetylene preheating flame, supplied 
through the same nozzle, heat a spot at the edge of the 
material to be removed until it is red hot. Then, the 
cutting oxygen valve is opened and the cutting action 
starts. The contour produced during gouging depends 
upon such factors as speed of passage of the flame- 
gouging equipment, oxygen pressure, nozzle size and 
angle of incidence of the oxygen stream. While prepar- 
ing plate edges for J- or V-grooves by the flame gouging 
method can in some instances be satisfactorily done with 
emer ae equipment, a mechanical set-up is prefer- 
able. 


Where is it used in boiler 


Welding Swash Plates 


Q.—In welding tank swash plates which are to be secured at 
the top, bottom and outside edge, should the weld be continuous? 
I. D. 


A.—The welds to the vertical tee iron should be stag- 
gered as shown in the accompanying illustration, and 
should be at intervals to produce a strength equal to that 
of riveted construction. The general practice is to make 
2-in. welds at approximately an 8-in. pitch. While the 


A Swash plate 
Tank side sheets 


Welding swash plates to tank side sheets 


welds for fastening the swash plates at the top and bottom 
may also be staggered, the general practice is to have non- 
staggered intermittent welds, especially where the plates 
at the bottom are welded directly to a cast-steel tender 
bed. These welds must be approximately 30 per cent 
stronger than the welds along the sides of the swash 
plate. 
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streamlines lts Shops 


Competition in transportation is responsible for all-out 
efforts by the railroads to increase the speed and comfort 
of passenger service and to obtain higher speed and 
greater capacity in freight haulage. These efforts have 
resulted in the streamlining of motive power and rolling 
stock and the increased use of lightweight metals in con- 
struction which, in railroad transportation, enables the 
haulage of maximum revenue tonnage with a minimum 
weight of equipment. In addition to the above elements, 
the proper color scheme for painting is required in order 
to present a pleasing appearance to the eye, particularly 
in the passenger service, where both the exterior and in- 
terior of trains are in constant view of the comfort-con- 
scious customer. Streamlining and color have uses other 
than in the construction of motive power and rolling stock 
alone. Applied to shop operations streamlining means 
not only speeding up and increased efficiency, but also 
the elimination of unnecessary parts, the replacement of 
old methods by better ones, and a general improvement 
in all phases of shop work. Color has an important rela- 
tion to eye fatigue, eye strain, and safety in the shop. 

Most railroad men are familiar with the machine shops 
having belt-driven machinery that requires a maze of 
overhead line shafts, pulleys, bearings and belt shifters 
suspended from the roofs of buildings and requiring sub- 
stantial building supports to carry this load. Shop illu- 
mination was anything but satisfactory and difficulties 
were encountered in the accurate machining of parts with 
this lighting. These outmoded machine shops on the 
Baltimore and Ohio are gradually taking on a new appear- 
ance as a result of the extensive machinery replacement 
programs this railroad has undertaken in order to stream- 
line its machine shops so that motive power and rolling 
stock of new design may be maintained efficiently. 

Repairs of high quality to this equipment requires the 
use of new machine tools and the rebuilding of the older 
machine equipment to give it more capacity, better con- 
trol and greater accuracy because of the increased size 
of locomotive and car parts and the closer tolerances used 
in machining those parts. The new machines installed 
are equipped with direct electric-motor drives, push-but- 
ton controls, and selective speeds and feeds. Old ma- 
chines are being modernized either by the application of 
direct motor drive through geared heads where possible 
or by the application of individual motor drive by means 
of belts, the latter having electric starters and electric 
control mechanism. The installation of the new machines 
and the changes in the old machines, together with im- 
proved jib-crane facilities at each machine, have gradu- 
ally eliminated the averhead line shafting and appurte- 
nances. These changes allow many improvements to be 
made in the layout of the individual shops which results 
in a betterment in appearance, cleanliness, ventilation, ar- 
rangement of machinery, efficiency of operations and han- 
dling of materials. Increased production and safety is 
the result. 

However, with all the improvements heretofore men- 
tioned there was one thing still lacking before the ma- 
chine shop could be considered completely up-to-date and 
that was the selection of a pleasing and functional color 
scheme for the machinery, appliances and surroundings. 
Throughout World War II a number of paint manufac- 
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turers conducted extensive research work with the object 
of improving vision in industrial establishments by. using 
the correct combination of color and light. This research 
was concerned not only with the background of factory 
walls, floor and ceiling but also with the machine tools. 
It was found that machine tools painted entirely in dull 
colors actually absorb necessary light in addition to caus- 
ing shadows and merger of light into a color similar to 
the parts being machined, thereby causing eye strain or 
fatigue. Methods of painting machinery were developed 
involving two basic factors—brightness and contrast, 
which reduces not only eye strain or fatigue but also per- 
sonal injuries. 

These effects were accomplished first by using a focal 
color on the critical or working parts of the machines 
which was in sharp contrast to the non-critical parts of 
the machines and also to the material being machined or 
fabricated. Next, the body of the machine or non-critical 
parts were studied to find a contrasting color that would 
separate them from the working area. Safety hazards 
were then considered and definite colors selected that 
would not only attract the workers’ attention but would 
bring immediately to his mind, the specific thought of 
danger. These safety-hazard colors would apply to over- 
head moving equipment and to motorized trucks operat- 
ing in the aisles. The aisles were to be definitely outlined 
so that the machine operators would be reminded of the 
thoroughfare and have less tendency to “jay walk” in 
front of moving trucks. The colors selected for the back- 
ground of the factory (the walls) were those which would 
be restful to the eyes, and those colors were selected for 
the ceiling which were capable of a maximum reflection 
of light. 

After careful study of this research work which had 
been made available by the paint manufacturers, the B. & 
O. chose its Cumberland, Md., enginehouse machine shop 
as its experimental shop for the development of the color 


scheme. The following colors of special mixed paint 
were selected : 
Object or Part Color 

Critical or working parts of machines ............ Spotlight buff 
Machine bases and non-critical parts ............. Horizon gray 
Traffic lanes and jib cranes ..................0c0- High visibility yellow 

i and traffic black 
Motorized trucks .............. ccc c cece cece eee Alert orange 
Fire protection appliances ..................00000. Fire protection red 
Upper: walls cic hoc couiet cn wait Sa loa tht ENUT Bright green 
Lower walls iui ss eset sea oe hangs adie saree yea ees Spotlight green 
Border between upper and lower walls ........... Dark green 

eiling Lac a rien laren cle hee dt ae se wigan awl doles kets 


Hence, the installation of new machines, together with 
the improvement of existing machines which had already 
greatly lightened the manual effort of operation, has now 
been supplemented by a method of painting which relieves 
eye strain and fatigue and increases safety. The modern- 
izing of the Cumberland shop had a psychological effect 
on the workmen. Pride is being taken by the operators in 
keeping machines well lubricated, in the cleanliness of 
their surroundings, and in maintaining minor repairs. lt 
has stimulated initiative for the development of improv 
methods. Tools of higher cutting specifications have been 
introduced with the motorization of the machines and the 
combination has resulted in heavier cutting, definite accu- 
racy in the work and noticeable improvement in quantity 
and quality in production. 
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Cleaning Diesel 
Engine Filters 


One of the important requirements in connection with 
Diesel locomotive servicing and repair shops is adequate 
equipment for cleaning both air and oil filters which, 
when ineffective, cannot be used for long without the 
development of serious engine trouble. Intake air for the 
Diesel engines must be practically free from dust or 
abrasive particles which would tend to cause cutting or 
excessive wear of packing rings and cylinder liners. The 
same result, plus rapid wear of all bearings and bearing 
surfaces, will occur unless the engine oil is thoroughly 
filtered each time it passes through the oil lubrication 


Special welded-steel table and waste container used in cleaning 
lubricating-oil filters 


A-Steam agitating pipes 
B-Hinged drain grille 
C-Oven slope 2'in 10" 

Oven temp. 200 to 250°F 


Cleaning | 
Solution j 


Two-wheel cart used in handling lubricating-oil filters 


system. Another, perhaps less vital but still important, 
requirement is the filtering of air before it passes into 
the engine-room of the locomotive. 

Filters of all three types mentioned, used on Electro- 
Motive Diesel locomotives, are cleaned periodically by 
means of special equipment shown in the drawing and 
half-tone illustrations. Before setting up facilities of this 
kind, it is essential to determine how many filters must 
be cleaned daily, and this can be calculated as follows : 
(1) Ascertain the types of locomotives (passenger, 
freight or switcher) and number of units to be main- 
tained at the maintenance point under consideration ; (2) 
ascertain the average mileage a month each locomotive 
will cover; (3) determine the average number of miles a 
day locomotives will operate by dividing Item 2 by 30 
(days per month); (4) determine the frequency of 
engine air filter changes (2,000 miles) by dividing 
2,000 by Item 3; (5) determine the average number of 


Air Filter Element 
Lifting Plate Air Filter 
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Adapter for Cleaning 


3 Carbody Filters 


tait 
--14'3--—— 


> 


SÑ 
a 
N 
EA, 


150-115" |} 


"rie——33 


pels" 
ai 
| I 
=] 


Air Filter Cleaning Tanks 


Draining Ovens for Flat Air Filters 


General arrangement of special equipment used for the cleaning of Diesel-engine air filters 
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Cleaned engine air filter ready for immersion in the oil dip tank 


units to be serviced per day (24 hours) by dividing 
Item 1 (total number of units) by Item 4; (6) determine 
the number of engine air filters required each 24 hours 
by multiplying Item 5 by the number of filters per unit; 
(7) determine the number of engine-room air filters re- 
quired by multiplying Item 5 by the number of filters 
per unit and dividing the result by 3. (Note: Engine- 
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room air filters are changed at intervals of 6,000 miles, 

Example:—A_ railroad operates sixteen 5,400-hp. 
freight locomotives (64 units) an average of 12,500 miles 
a month. Dividing 12,500 miles by 30 (number of days 
per month) gives 408 miles a day average. Dividing 
2,000 miles (inspection period) by 408 gives approxi- 
mately a five-day maintenance routine. Again dividing 
64 units by 5 makes approximately 13 units a day for 
maintenance. The requirements therefore equal 13 times 
2 (number of filters per unit), or 26 engine air filters each 
24 hours. Multiplying 13 by 18 (the number of filters 
per unit) and dividing by 3 (6,000 mile inspection 
period) gives 78 engine-room air filters each 24 hours. 
Using these figures, reference to the size and capacity 
chart will give the size of ovens required in the filter 
cleaning equipment. 

Engine air filters are recommended for cleaning after 
2,000 miles in freight service and 2,500 miles in passenger 


Oven Size and Capacity Chart 


Number of Oven for engine air filters, 
bins for Capacity capacity per 8-hr. shift 
engine-room per Length - 
filters 8-hour shift of oven, in. reight Pass. and switch 
2 18 80 4 6 
4 36 160 8 12 
5 45 206 10 15 
6 54 252 13 19 
A 63 298 15 22 
service and weekly in switching service. Engine-room 


air filters are cleaned after 6,000 miles in freight service 
and 10,000 miles in passenger service. Using the mile- 
ages permissible in all three services, it is possible to com- 
pute the total air filter cleaning capacity required at any 
given point and build equipment to meet this need. Ob- 
viously, also, some consideration must be given to in- 
creased future requirements. 

Referring to the drawing, the layout of a typical air- 
filter cleaning plant will be apparent. It consists of (from 
left to right) three adjacent tanks for cleaning, rinsing 
and oil-dipping respectively, served by an overhead mono- 
rail with traveling lift blocks and light aircraft cable 
used to lift the cylindrical engine filters in and out of the 


Diesel parts cleaning room— 
Filter-cleaning equipment on 
the right 
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tanks by means of special lifting tongs or a lifting plate 
and a three-way adapter in the case of the flat engine- 
room air filters. The total tank capacity is 125 gal. 

Next to the cleaning tanks is located the welded-steel 
structure which contains pull-out draining ovens for flat 
air filters in the base and a long flat oven on the top, 
sloped approximately 2 in. in 10 in. to allow the cylin- 
drical filters to roll forward and also drain off excess oil 
as they pass through the oven. A sliding vertical sheet- 
metal door at either end closes the oven, in which a 
temperature of 200 deg. to 250 deg. F. is maintained by 
means of suitable steam coils. This oven is 23 in. high 
by 30 in. wide and long enough, as designed in this in- 
stance, to accommodate nine cylindrical filters. The oil 
which drains off the filters is piped back into the oil-dip 
tank. Each of the four pull-out ovens underneath the 
flat oven is approximately 23 in. square by 3 ft. 10 in. 
long and has a capacity for nine filters. It may be easily 
pulled out for insertion and removal of the filters. 

In cleaning cylindrical air filters, a lifting plate is ap- 
plied as shown in the drawing, which closes the end of 
the filter and has a hook at the top for attachment to the 
lifting device. The filter is placed over the live steam 
agitating pipe A in the first,tank section which is filled 
with a hot alkali solution. Steam from the agitator pipe 
circulates the cleaning solution rapidly through the filter 
in the reverse direction from the usual air flow and 
quickly dislodges all dust and dirt. With the hinged 
drain grille B lifted, the filter is then placed over another 
steam agitating pipe in the second tank which is filled 
with clean boiling-hot rinse water. After being thor- 
oughly rinsed, the filter is removed from the second tank, 
the grille lowered, and the filter placed on it to drain for a 
short period. The lifting plate is removed and special 
light tongs, also shown in the drawing, used to lower the 
filter into the third tank which is filled with S.A.E. 40 
oil, maintained at a temperature of 150-175 deg. F., with 
a minimum oil level of 20 in. 

On removal from the oil-dip tank, the filter is placed 
on the adjacent steel drain board just ahead of the flat 
oven. When space is available inside the oven, simply 
rising the vertical sliding door will permit the hot filter 
to roll into the oven without being touched manually. 

* * 


Filters are removed from the oven by opening the sliding 
door at the right and stored in a clean dry place. 

In the case of flat filters, a three-way adapter plate with 
lifting U-bolt at the top supports three filters in a vertical 
position in such a way that, when inserted in the various 
solutions over the steam agitator pipes, water is forced 
through the filters. The flat filters are placed in the 
underneath bin-type ovens for draining. 

In the case of Michiana lubricating-oil filters, four of 
which are required per engine, the filters are moved from 
the locomotive to the cleaning department by means of the 
two-wheel cart, shown in one of the illustrations, which 
has a capacity to hold 16 filters at one time, or enough 
for one four-unit locomotive. When necessary, the filter 
cart can be drained of oil accumulated in the bottom by 
means of the valve ilustrated. 

On receipt at the cleaning department, four of these 
filters may be cleaned in the special device shown in an- 
other view, and the old packing removed either by pulling 
out the sock-type filter element, if used, or the special 
waste still extensively employed. In the latter case, a 
cork-screw-type puller which permits removing the waste 
as a unit with little danger of damaging the filter is much 
preferred to a pointed steel hook as this may catch in the 
thin perforated side walls of the filter. 

The special sheet metal table, shown in one of the illus- 
trations, is mounted on an angle-section frame work at a 
convenient height and equipped with a quick-clamping 
arrangement to accommodate four filters at a time, or one 
engine set. Waste which is removed falls into the welded 
sheet-metal container at the front of the table and is sub- 
sequently disposed of. The filters are thoroughly wiped 
out and, in case sock-type filter elements are used, a new 
element is slipped into the filter, the round cover plate 
applied, also the locking ring and handle. 

Where waste-type packing is used, the required 
amount is hand packed and forced into the filter and the 
round cover applied in the usual way. Since this filtering 
waste must not be packed so loosely as to be ineffective or 
so tightly as to block the flow of oil, it has been found 
good practice to use Wastex, supplied in 7-lb. bags, one 
of which is just enough to fill a single filter to the re- 
quired density, if uniformly distributed. 


One-piece cast steel cylinders 

being applied to locomotive 

front frame at the Albu- 

querque, N. M., shops of the 
Santa Fe 
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ELECTRICAL SECTION 


Wayside VHF communication system using telephone wire station interconnection 


Experience With VHF Radio’ 


@w the Baltimore & Ohio our train communication tests 
have been confined exclusively to the use of very high fre- 
quency radio and we have no personal experience with the 
so-called “carrier system.” It is our opinion that for yard 
and terminal operation, VHF radio has definite advan- 
tages over the inductive system, that the same advantages 
exist for front-to-rear train communication, but that in 
the field of talking from the train to a wayside point or 
the division office, the advantages of radio are not as pro- 
nounced and we hold an open mind concerning the rela- 
tive advantages of radio or carrier to this particular type 
of application: 


Tests Show More Than Line-of-Sight 
Transmission 


We have made extensive tests in the Baltimore, Md., 
terminal area. This, incidentally, is our largest and most 
important terminal point consisting of five major yards 
with numerous transfer runs between the yards and also 
a considerable number of interchange movements with 
foreign roads each day. One antenna was used for the 
fixed station in our Baltimore test and was located on the 
roof of the Baltimore & Ohio building, a 13-story build- 
ing, located nearly in the geographic center of the down- 
town portion of the city. From this station, it was pos- 
sible to cover our entire Baltimore area. The frequency 
used for these tests was 156.25 megacycles. 


* Abstract of a paper_presented before the Southern and Southwestern 
Railway Club, Atlanta, Ga., January 17, 1946. 
t Superintendent communications, Baltimore & Ohio, Baltimore, Md. 
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By L. J. Prendergast Í 


Some answers to questions con- 
cerning range, type of applica- 
tion, equipment, maintenance 
requirements, operating rules, 
power supply, and use of radar 


Theoretically, radio transmission at frequencies in the 
neighborhood of 160 megacycles is supposed to have a 
“line-of-sight” range ; that is, you transmit where you can 
see. Very early in our Baltimore tests, it was quite ap- 
parent that we were receiving intelligible radio signals 
where “line of sight” conditions could not exist and as the 
tests progressed it became evident that in urban areas 
with large masonry buildings containing quantities of 
glass areas, these were acting as efficient reflectors result- 
ing in multiple path transmission and signal reinforcement 
and insuring good signal levels entirely beyond the line 
of sight under some of the worst imaginable conditions. 

On our tests in the Baltimore area, good transmission 
was effected to all points in the Baltimore terminal from 
the one station located on the Baltimore & Ohio Building. 

The results in the Baltimore area were sufficiently sat- 
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isfactory to justify the management in authorizing the 
equipping of the railroad’s New Castle, Pa., yard with 
radio to promote the efficiency of yard operation. New 
Castle is a large hump yard and severe fog conditions fre- 
quently exist. This was the primary reason for installing 
the apparatus at New Castle—that is, to use it for hump 
engine operation, especially to keep them working in thick 
weather. It has been found, however, since the installa- 
tion was made that it is of value in communicating with 
the trimmer engine and has been used on some occasions 
to dispatch a switch engine to a line-of-road job to meet 
an emergency condition. 

The Transportation Department of the Baltimore & 
Ohio is quite convinced that the use of radio in yard and 
terminal operations will result in sufficient tangible sav- 
ings to make the installations attractive from the stand- 
point of economics. We are not quite so convinced from 
a dollar and cent standpoint for front-to-rear and way- 
side-to-train applications. It must be remembered that on 
the Baltimore & Ohio, as on most of the other eastern 
tunk line railroads, our heavy traffic is moving on mul- 
tiple track routes. These same economic advantages 
might not exist if we were dealing largely with single 
track operation on our heavy traffic density lines. 


Equipment Used 


The tests we have made and the permanent installation 
we have at New Castle have been made with apparatus 
manufactured by the Bendix Radio Division of the 
Bendix Aviation Corporation. The radio apparatus which 
is contained in a cast aluminum case is shock mounted, 
the assembly can be removed from the case for main- 
tenance purposes and a new unit substituted in a matter 
of minutes. The power unit is mounted similarly to the 
radio equipment for easy replacement. The antenna 
consists of a counterpoise in the form of a cartwheel 
which is mounted directly on the roof of the car, caboose, 
or engine tender and from the center of which, and 
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Location of communication equipment on a Diesel switcher 


extending for 14 inches, is a vertical radiator used as 
the actual antenna. The control box has a switch for 
connecting channel one, channel two or switching off. 
The sets we are using at present have two frequencies 
available for both transmitting and receiving so that two 
channels of communication may be provided. The loud 
speaker, microphone, control unit, power supply unit, 
communication unit, and antenna are all shown in the 
illustration as being connected together by means of rigid 
conduit. This apparently is the most effective way of 
wiring up the various individual components. 

Another advantage of VHF radio is that the wave 
length at 160 megacycles is about two meters long. The 
length of the antenna is usually 14 of a wave length, or 
Ya meter. It means that the antenna as a vertical 
radiator would be between 15 and 20 inches long. This 
is an important consideration in railroad usage because 
of the close clearances ordinarily encountered. In fact, 
some recent tests we have been conducting on passenger 
equipment indicate that with an antenna 14 inches high 


COMMUNICATIONS UNIT 


Complete communication apparatus for a caboose or locomotive, exclusive of the power source 
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Proposed method of placing equipment on a steam locomotive 


we will have difficulty in meeting clearance conditions on 
our railroad. At one point, maximum clearance is just 
15 ft., and at several points is between 15 ft. 3 in. and 15 
ft.6in. In most of the passenger cars that we have en- 
countered, the roof is 14 ft. above the rail and it appears 
that this particular problem of installations on passenger 
equipment is one to which more study will have to be 
given. In the case of cabooses and engines, the clearance 
requirements are less stringent as the antenna can be 
mounted on the tender of the engine and on the roof of 
the caboose betow the cupola. 

We have made tests covering front-to-rear end com- 
munication on freight trains and these tests also, from 
a radio standpoint, were very satisfactory. The only 
time that communication was interrupted was when 
the train was in a tunnel. Some thought has been given 
to the question of continuous communication through 
tunnels and the Bendix Radio Division is at present con- 
ducting a test in a 2,700-ft. tunnel on the Baltimore Divi- 
sion of the B. & O. to determine if communication can 
be effected through tunnels as long or longer than this 
one. These tests have not progressed to the point where 
we can definitely determine if a solution has been reached 
or not. There is some question of justifying the cost of 
reception through tunnels inasmuch as tunnels represent 
such a very small percentage of our total road mileage. 
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We have ordered ten Walkie-Talkie sets for experi- 
mental purposes but have not as yet received delivery. 
There apparently are many places in railroad operation 
where small sets of this type may fill a long felt need. 
Signal maintainers, in adjusting the shunt resistance of 
track circuits, may use them to talk back and forth be- 
tween.the battery location and the location of the shunt 


resistance. Signal maintainers could also use them effec- 


tively in focusing automatic block signals. The foreman 
of the relief train might utilize such a medium of com- 
munication to good advantage in talking to his force at 
derailments or other pile-ups and section forces could 
probably make good use of them in numerous ways. 


Maintenance to Be Joint Responsibility 


The question of maintenance of this equipment is an 
important one. The subject has been investigated by the 
Eastern Conference Committee, and on the Baltimore & 
Ohio, and I think on most of the other eastern railroads, 
the Motive Power Department will be responsible for 
the installation and maintenance of the radio apparatus 
on locomotives, cabooses, and all other rolling stock. The 
Communications Department will be responsible for the 
installation and maintenance of apparatus at all fixed 
locations. One of the requirements of the Federal Com- 
munications Commission is that only persons holding at 
least a second-class telephone or telegraph operator's li- 
cense may make any adjustments to the transmitter equip- 
ment or repair any defects which may appear in the 
transmitters. On the Baltimore & Ohio, such licensed 
personnel will be largely confined to employees of the 
Communications Department. We have several such 
employees on our payroll now, and will probably need 
additional ones. It is proposed that the electrical force 
of the Motive Power Department will merely replace the 
defective unit with a good one held in stock for that pur- 
pose, and that the defective apparatus be turned over to 
the Communications Department for check and repair at 
a centralized service shop. It is felt on our road that 


this will enable us to maintain these sets in the most 
economical manner and will avoid complications with 
shop electricians, many of whom could not pass the tests 
for federal licenses. 

The tests are conducted throughout the country by the 
local radio inspectors of the Federal Communications 


Relay point-to-point VHF communication 
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Commission and consist of written examinations in radio 
theory and in radio law and commission regulations, and 
in the case of telegraph licenses, proficiency in the Inter- 
national Morse code. While the test is not too difficult 
for an experienced radio mechanic, it might present sub- 
stantial difficulty to a more elderly electrician, who is not 
familiar with electronic circuits at all. There is no charge 
for the test, nor for the issuance of the license. 


Commission Requirements 


The Federal Communications Commission has recently 
issued two important orders in connection with railroad 
radio. Its order No. 126, dated August 21, 1945, pro- 
vides that railroad personnel using radio transmitters and 
receivers in the usual course of their business need not be 
licensed by the commission but must be examined by the 
railroad rules examiner at bi-annual intervals on simple 
tules relating to radio, with which the commission feels 
all persons using a transmitter should be familiar. Rec- 
ods must be kept by the railroad of such examinations, 
and these records are subject to periodic inspection by a 
representative of the commission. This concession on 
the part of the commission. represents the first time the 
commission has waived its usual requirements that all 
persons using radio transmitters must be licensed directly 
by the commission. The other order, issued December 
20, 1945, embodies the actual operating and technical 
requirements under which railroad radio service must be 
carried out. These rules are sufficiently broad so that 
no railroad should feel alarmed concerning any of their 
provisions. The rules were worked out through the 
cooperation of the Association of American Railroads and 
the staff of the Federal Communications Commission. 


Power Supply 


The question of power supply for these radio sets lo- 
cated on railroad rolling stock is one that has received 
considerable attention in the last year or so. The Me- 
chanical Division of the Association of American Rail- 
toads has had a sub-committee actively working on this 
program and some progress has been made by this sub- 
committee. The Communication Section and the Me- 
chanical Division have held joint committee meetings and 
It has been decided, as an association policy, that all trans- 
mitters and receivers, both for fixed stations and for 


Typical caboose installation 


installation on rolling stock, shall operate at a voltage of 
117 volts a. c., 60 cycles. This decision, of course, is a 
compromise between several conflicting opinions and 
conflicting reasons. The advantages gained by stand- 
ardizing on this voltage are that all of the sets, both fixed 
station and rolling stock, are completely interchangeable 
and that no conversion equipment is necessary at test 
benches where service work is performed. It assists the 
set manufacturers in standardizing and permits the rail- 
roads greater ease in making comparative tests. 

Rolling stock at the present time will ordinarily have 
32 volts d. c. supply on passenger equipment and on steam 
locomotives. The supply on Diesels varies, but 64 volts 
and 110 volts are relatively common voltages. It is 
thought that in the case of steam locomotives, independent 


‘turbo-generators supplying 110 volts a. c. may be used, 


or, I understand, that one of the larger manufacturers is 
prepared to offer a turbo-generator with dual windings 
so that a single generator may supply 32 volts d. c. and 
117 volts a. c. 

The question of an adequate power supply on cabooses 
is one of the most difficult problems which must be 
worked out by the mechanical and electrical engineers as 
radio installations become widespread on this class of 
equipment. Some progress has been made but consider- 


(Continued on page 150) 
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A single-end trailer coupled to a locomotive 


Diesels tor Hump Pushers 


T ue New York Central now has in service five excep- 
tionally effective hump-yard pusher locomotives, each con- 
sisting of one or two Diesel-electric locomotives with 
trailer. A sixth trailer will soon be completed. 

The trailers were made by converting some of the rail- 
road’s earlier type electric and Diesel-electric locomotives 
for coupling them to one or two Diesel-electric switchers. 
There are four trailers designed for single-end operation 
with either a 600-hp. or a 1,000-hp. Diesel-electric 
switcher and one for double-end operation with a 1,000-hp. 
locomotive at either end of the trailer. The unit under 
construction will be arranged for double-end operation. 

The trailers serve to add tractive force and sufficient 
motor capacity to permit moving heavy trains over the 
humps at speeds of two to four miles an hour. When the 
pushing is completed, the trailer motors are disconnected, 
and the trailer may then be hauled away from the hump 
by the locomotive at any speed up to 40 miles an hour. 

The single-end trailers, made from type RA electric 


a] 


MEW YORK CENTRAL m 


Addition of electric trailers 
to locomotives increases tractive 
force and permits sustained 
heavy load operation at speeds 
of two to four miles an hour 


locomotives, weigh 253,700 lb. The original locomotive 
cabs were removed and replaced with housings much lower 
than the original cab. The two housings at the ends each 
contain a sand box and ballast. Control equipment and 
a motor-driven blower for cooling the traction motors is 
placed in the center housing. Added weight is made up 
of one layer of ballast consisting of scrap rails or 4in. 
plates placed on the floor casting, of ballast blocks in 


Double-end trailer with two 1,000-hp. Diesel-electric locomotives 
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Controller showing air-operated throttle which, has been added to 
locomotives used with the double-end trailers 


openings in the underframe and scrap rails and concrete 
at each end over the center plates. 

Trailer motors are GE-286 with 69/20 gear ratio. In 
service, the single-end trailers are placed ahead of the 
locomotive. They are designed for operation with either 
000-hp. or 1,000-hp. Alco locomotives because these loco- 
motives have series-parallel control and trailer and loco- 
motive motor characteristics are essentially similar. When 
the trailer and locomotive are operating together, all 
motors are connected in series. The control is inter- 
locked so that the locomotive motors cannot be connected 
in series-parallel when the motors on the trailer are in 
the circuit. A switch at the locomotive control position 
cuts out the trailer motors, permitting series-parallel op- 
eration of the locomotive motors at speeds up to 60 m.p.h. 

On the single-end trailer, the blower motor, rated 19.5 
hp. at 1,260 r.p.m. drives a blower which delivers ap- 
proximately 8,500 c.f.m. at 4 in. pressure. The motor 
receives power directly from the locomotive traction gen- 
erator, and its speed varies with the generator voltage. 
On the return trip from the hump, the blower motor is 
kept running even though the trailer traction motors are 

cut out. This assures low motor temperature at the be- 
ginning of each pushing operation. 

Both trailers and locomotives are equipped for weight 
compensation. This consists of applying a shunt to the 
field of the leading motor on each truck since this motor 
drives the more lightly loaded axle. On the 1,000-hp. 
locomotives, this is accomplished by a foot switch and is 
automatic on the 600-hp. locomotives. 

Control equipment on the trailer includes contactors 
and reverser. These are operated remotely by the loco- 
motive control. The locomotive controller is operated 
normally, and it controls operation of trailer contactors 
and reverser as well as those on the locomotive. 


Railway Mechanical Engineer 
MARCH, 1946 


Locomotive and single-end trailers are connected elec- 
trically by one 7-conductor jumper, one 16-conductor 
jumper and two bus jumpers with corresponding re- 
ceptacles respectively on the locomotive and the trailer. 


Double-End Trailer 


The railroad has equipped one double-end trailer and 
a second is nearing completion. This is operated between 
two 1,000-hp. locomotives. The trailer now in service 
was made from the original “three-power” locomotive 
designed for operation from a Diesel power plant, or a 
battery on the locomotive, or from the third rail in the 
New York electrified territory. 

Each locomotive supplies power to its, own driving 
axles and to the motors on one trailer truck, making two 
groups of 6 motors in series each for pushing service. 
There are two blowers on the trailer, each supplied from 
the generator of the adjacent locomotive. 

The trailer weighs 266,100 1b., the ballast consisting of 
a number of layers of scrap rails, all on the top deck. 
There is a blower and sand box in a housing at each end 
of the trailer, and control apparatus is located in a center 
housing. A switch connects all motors on trailer in series 
if it is desired to use the trailer with only one locomotive. 

The locomotives used with the double-end trailers are 
equipped with air-operated throttle control in order to 
secure multiple-unit operation of the two locomotives. 
Brakes on the trailers are straight air and sanders are 
electro-magnetically controlled from the locomotive. 

One single-end trailer is used with a 600-hp. locomotive 
on the westbound hump at Gardenville, N. Y., south of 
Buffalo, N. Y., one with a 1,000-hp. locomotive on the 


A 


Connections between a locomotive and one of the single-end trailers 
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Motor-driven blower and control equipment on a single-end trailer 


westbound hump at DeWitt, N. Y.. near Syracuse, N. Y., 
one with a 1,000-hp. locomotive on the westbound hump 
at the Selkirk yard, south of Albany, N. Y., and one with 
a 1,000-hp. locomotive at Detroit, Mich. The double-end 
trailer is in service in the eastbound DeWitt yard. 

A single-end trailer with a 1,000-hp. locomotive will 
develop 119,500 Ib. tractive force, and with a 600-hp. 
locomotive, 109,000 1b. Two 1,000-hp. locomotives with 
a double-end trailer have a maximum tractive force of 
171,000 Ib. For humping operations, a single-end trailer 
and locomotive handle trains of approximately 4,000 tons, 
and a double-end trailer with two locomotives approxi- 
mately 8,000 tons, without overheating of the traction 
motors. The capacity of the generator is adequate in all 
of the trailer applications. 


Substation on Wheels 


Fifteen American-made mobile step-down transformer 
stations will be used in the rehabilitation of Russian towns 
and cities that were devastated by war and will serve the 


electrical needs in wartorn areas and maintain service 
until permanent substations can be built for these areas. 
The substation, made by the General Electric Company, 
permanently mounted on a flat car weighs 111,000 1b. 
It is rated 1,800 kva. with a high voltage of 35,000 volts, 
which can be stepped down to 3,150 or 6,300 volts. 
Auxiliary power sets mounted in a steel cubicle at one 
end of the car supply power for cabinet lighting, for 


Auxiliary power is supplied by a 15-kw. Diesel-engine-generator set 


operation of power tools used for substation maintenance, 
and for operation of the circuit breaker mechanisms which 
open or close the circuit breakers. The set consists of 
a 15-kw. Diesel-engine-generator set made by the Inter-° 
national Diesel Electric Company, Long Island City, 
N. Y. The set is self-contained in that it includes the 
engine and a.c. generator, fuel tank, muffler, exhaust line, 
complete electric starting equipment including batteries, 
and a switchboard for generator control with an auto- 
matic voltage regulator. The engine is also equipped 
with a gasoline heater to facilitate easy starting in frigid 
climates. 


Railroad-mounted unit substation built by the General Electric Company for the 
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Communication Equipment 


For operating communication equipment on railway 
cars, alternating current power sources, having a high 
degree of refinement both of frequency control and volt- 
age regulation, are immediately available, as a result of 
developments in power supply sources for general radio 
purposes for the U. S. Navy during the war. 

These small units are, in general, similar to the larger 
units pioneered by the Safety Car Heating & Lighting 
Company, for conversion of direct current to alternating 
current for fluorescent lighting on railway passenger cars. 
Hundreds of these machines are already in service on 
nilroads throughout the country. 

For communication purposes, two major refinements 
have been added; the use of filters both on the d.c. and 
ac. sides of the machine or on the a.c. only, as required, 
and the excitation of the alternator from the a.c. line by 
means of a selenium rectifier. These features are com- 
bined with those of passenger car motor-alternators to 
produce a rugged unit having low radio noise level and 
consistent performance of frequency and voltage regula- 
tion which is eminently well suited to the requirements of 
railroad train communication. 

Available in various sizes, the units for communication 
purposes are furnished for all voltages used on railway 


D.C. Side as Viewed 
t from Motor End 


AC AC. 
Generator 


By J. J. Kennedy* 


Design of motor-alternators for 
passenger car fluorescent light- 
ing adapted to meet conversion 
needs of train communication 


access to both motor and generator terminals and houses 
the filter units and control equipment. There are also 
two adjustable resistors in the terminal box. One is in 
series with the motor shunt field, and permits accurate 
initial adjustment to the desired 60-cycle value. The 
second resistor is inthe alternator field and provides for 
increase or decrease in a.c. voltage to suit any operating 
condition desired. 

Both motor and generator armatures are mounted on 
the same shaft, which is carried on ball bearings of liberal 


A.C. Side as Viewed 
from Generator End 


Wiring diagram for a metor-alternator as filtered for radio use 


equipment and in capacities to fit the various require- 
ments. They have been tested and approved by the 
Navy, ship-to-shore communication companies, and manu- 
facturers of railroad communication equipment. 

The units are self-contained and have inherent fre- 
quency and voltage regulation. No mechanical speed 
governor, with its attendant evils of contact burning and 
tadio noise, is used. 

The motor and generator are combined in a single 
frame. A terminal box of liberal proportions provides 


*The Safety Car Heating & Lighting Company, Inc. 
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dimensions. 
bronze alloy. 
The motor armature is wave wound, permitting the 
use of two brushes in parallel 180 deg. apart, accomplish- 
ing the best commutation. Two brushes are similarly 
used in parallel on each collector ring. A series field on 
the motor assures quick starting with low inrush current. 
With the range of input voltages on the equipment 
furnishing the power on railroad rolling stock, these 
motor alternators will maintain both the frequency and 
voltage within limits satisfactory for proper operation of 


Collector rings are made from forgings of 
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all types of communication equipment within the rated 
output of the machine. 


Voltage and Speed Regulation 


Inherent regulation is accomplished by the use of two 
electrical devices. Compensating resistors in the motor 
field circuit correct for speed changes caused by varia- 
tions of the voltage impressed on the motor. Changes 
in speed due to load are eliminated by the use of auxiliary 
coils on the motor field, producing excitation counter to 
the main shunt field as a function of a.c. load. This is 
accomplished by the use of a series transformer, the pri- 
mary of which is in series with the a.c. load, and having 
the secondary connected to a small selenium rectifier. 
The rectified current is used in the auxiliary or de-mag- 
netizing field on the motor. 

As load is added to the alternator, the current in the 


The motor-alternator with the terminal box open showing the filter 
units, variable resistors, rectifiers and transformer 


rectified circuit increases in proportion to the load. Since 
the auxiliary field coils, energized through the rectifier, 
are in opposition to the main motor field, the total effec- 
tive motor field is weakened, as the a.c. load is increased, 
thus holding the motor speed within close limits for all 
conditions of load. 

An increase in voltage impressed across the compensat- 
ing resistors, which are in series with the shunt field of 
the motor, is accompanied by a decrease in their resist- 
ance. The amount of this change is so proportioned in 
relation to the shunt field coils of the motor with which 
they are in series, that voltage changes impressed on the 
motor instantly change the resistance of the shunt field 
circuit so that the field current required to hold the speed 
reasonably constant will be automatically maintained. 

The compensating resistors are rugged in construction 
and hermetically sealed against moisture and dirt. They 
are mounted as complete units on the inside of the frame 
arms on the alternator end of the machine. 

In addition to their current control characteristics, 
these units also have a temperature characteristic which 
compensates for speed changes caused by heating of the 
motor windings. The series transformer and rectifier are 
located in the control box on the side of the machine. 

To maintain the a.c. terminal voltage from no-load to 
full load, compensation for drop in voltage with load due 
to armature impedance is obtained by the use of series 
coils on the alternator field poles. These carry motor 
current which is substantially in proportion to a.c. load 
and therefore, compensate for voltage drop by increased 
field excitation in much the same manner as a compound 
wound d.c. generator. 

These motor-alternator units can be started directly 
across the line or operated automatically by across the 
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line starters of the same type which are now used for 
operation of similar machines used for fluorescent light- 
ing. Resilient mountings are available. 


Experience with VHF Radio 
(Continued from page 145) 


able difference of opinion exists concerning the best 
method of accomplishing the results. Storage batteries 
employing terminal charging only are advocated by some. 
One or more roads have used small gasoline-driven gen- 
erators. The presence of gasoline in cabooses is unsatis- 
factory from a fire hazard standpoint, and some experi- 
ments have been made using a small Diesel engine and 
also an engine operated by butane gas. The question of 
cost, and the operating characteristics of caboose equip- 
ment, i. e., the slow operating speed of some of this equip- 
ment and the relatively long periods of non-mobility, 
make this problem a difficult one. 

It appears that the cost of these radio sets at the present 
time and probably for some time in the future will be 
about $1,000 per unit installed. This does not include the 
cost of any changes or additions which must be made in 
the power supply of the unit of rolling stock on which 
the apparatus is to be installed. 

All previous reference to manufacturer has been con- 
fined to Bendix since it is the type of apparatus with 
which we have been working. The Westinghouse Electric 
Corporation, the General Electric Company, through the 
General Railway Signal Company, the Farnsworth Radio 
Corporation, the Television Company, the Aireon Cor- 
poration, the Galvin Manufacturing Corporation and 
McGuire Industries, are all conducting tests on different 
railroads and they all will be in a position soon, if they 
are not at present, to provide satisfactory radio apparatus 
for railroad use. 


Possibilities of Radar 


Great interest, especially on the part of the lay people, 
seems to exist in an automatic warning device which might 
be utilized to avoid collisions. The publicity which has 
been given to radar and the part that it played in winning 
the war, has enhanced this interest and made many people 
ask why radar cannot be used on trains. So far as I 
know, no serious investigation has been made by anyone 
concerning this subject but there are certain self-evident 
facts in respect to the propagation characteristics of radio 
waves which would seem to indicate that success 1s 
dubious. Radio waves are propagated in straight lines 
and are reflected in straight lines. This principle of re- 
flection is the one on which radar is based. With the 
extremely crooked right of way which most railroads 
have, in at least part of their territory, there is no way, sO 
far as I know, to bend these radio beams around curves. 
There is also the question of large fixed structures ad- 
jacent to railroads which would act as reflectors if there 
was the slightest curvature. There is also the question 
of reflection from trains on the opposite track in the case 
of double track, or multiple track operation. All of these 
factors would seem to indicate that use of a radar warning 
device involves difficulties which probably will not be 
overcome. Of course, we have seen so much accom- 
plished that was, at one time, classified as “impossible” 
that a prediction that this could not be solved would be 
foolhardy. All I can state is that at present it is not 
solved, nor does an early solution seem probable. 
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____ NEW DEVICES 


Steam-Cleaning Unit 


A self-contained steam-cleaning unit has 
been developed by Oakite Products) Inc., 
46 Thames Street, New York. Known as 
the Oakite- Vapor cleaning unit, it delivers 
het vaporized cleaning solutions under 


Oakite-Vapor steam-cleaning unit 


. 
pressures up to 200 lb. per sq. in. to one 
or two steam guns. 

The oil-fired generator is of the enclosed 
coil-fype and uses a wide range of fuel oils, 
such as No. 1, No. 2 or No. 3 fuel oil, ker- 
osene or gasoline. It is capable of gener- 
ating a pressure of 100 lb. per sq. in. in 
one minute or 200 Ib. per sq. in. in two 
minutes. The unit has an 80-gal. solution 
tank that permits continuous operation for 
approximately 134 hr. when one gun is 


The basic unit is 48 in. long, 30 in. wide, 
and 42% in. high and weighs 805 lb. The 
hose rack on the end increases the overall 
length to 5414 in. Mounted on shop wheels 
and chassis the total weight is 990 1b.; en- 
closed in a metal hood on a pneumatic- 
tired trailer chassis, it weighs 1,365 1b. 
Power for driving all mechanical parts is 
furnished by a 34-hp. electric motor. The 
equipment meets code standards for safety. 


Water-Cooled 

Batteries 

Water-cooled storage batteries have been 
developed by the Electric Storage Battery 
Company, Philadelphia, Pa., for use with 
battery-powered resistance welders, made 
by the Progressive Welder Company, De- 
troit, Mich. The water cooling permits high 
charge and discharge rates for welding 
aluminum and other metals or alloys re- 
quiring high fusion currents. Other advan- 
tages are decreased battery maintenance, 
longer battery life, more constant operating 
temperature and less flushing. 

Cooling of the cells is accomplished by 
use of some 50 in. of %4-in. O.D. lead 
tubing in the electrolyte near the top of the 
cells. Tap water is circulated through the 
tubing at a rate determined by the re- 
quirements of the operation. The tubing is 
insulated from the plates by hard rubber 
insulators and from the terminals by rub- 
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Cutaway view of one of the water-cooled 
batteries 


ber sleeves. Cooling of the electrolyte is 
thus carried on at the highest temperature 
level. Positioning of the cooling circuit 
near the upper surface of the electrolyte 
also materially reduces the formation of 
water vapor and reduces the loss of elec- 
trolyte associated with uncooled batteries. 

The battery, except for the cooling, is an 
adaptation of a war-time design for mari- 
time service in which high capacity, de- 
pendability and a minimum of maintenance 
were essential. 

The battery-powered welders are partic- 
ularly suitable for use in localities where 
electrical power facilities are not sufficient 
to handle the high demands imposed by con- 
ventional resistance welding equipment. In 
some cases, even where power facilities are 
adequate, the lower plant investment and 
lower maintenance and operating costs asso- 
ciated with storage battery welders may re- 
sult in a reduction in the unit cost of welded 
products. 


Radial Cone 
Loudspeaker 


The Model RBP-12 illustrated and a 
smaller RBP-8 are infinite baffle housings 
for cone type loudspeakers, made by Uni- 
versity Laboratories, 225 Varick street, 
New York 14. They are designed for high 
quality reproduction of music and speech, 
their infinite baffle design providing good 


The model RBP-12 housing may be used with 
any standard 12-in. cone speaker 


low-frequency response. Both speakers are 
rubber-rim-damped to eliminate mechanical 
resonance. They are engineered for 360- 
deg. sound dispersion and incorporate con- 
struction features that reduce undue sound 
concentration directly beneath the speaker. 
The projectors are water-shedding and can 
be used outdoors. 


Diesel-Driven Welder 


A Diesel-engine-driven welder of 300 amp. 
capacity, for use in locations where electric 
power is not available or not economical, 
is announced by the Lincoln Electric Com- 
pany, Cleveland, Ohio. 

Engine features include a simplified fuel 
arrangement with complete fuel filtering 
system. The welding generator has an 
N.E.M.A. rating of 300 amp., at 40 volts. 
Current range for welding duty at 20 to 40 
volts is 60 to 375 amp. The generator re- 
quires no external reactance or stabilizer 
and the control of welding current is ac- 
complished by adjustment of both series and 
shunt fields. 


The exciter and main welding generator 


Lincoln Diesel-engine-driven 300-amp. welder 


are electrically separate to improve weld- 
ing performance and reduce upkeep costs. 
The exciter is direct-connected on the com- 
mutator end of the generator. All control 
parts are contained in a steel cabinet. 

The generator frame is attached to the 
Diesel engine bell housing and the gen- 
erator shaft is connected to the engine fly- 
wheel by a flexible coupling. The entire 
unit is mounted in a substantial channel 
frame. 

The pressed-steel canopy is supported by 
heavy structural steel members. Two side 
doors on either side are hinged at top and 
are fitted with spring fasteners at bottom. 
A hinged door at the rear of the unit allows 
access to the welder control panel. 

The complete welder (stationary model) 
weighs 2,560 Ib. and can be readily mounted 
on wheels, trailer or truck for easy porta- 
bility. Optional equipment includes spring- 
mounted running gear of automobile trailer 
type with four-wheel pneumatic tires. 
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Industrial 
Soldering Irons 


A line of industrial soldering irons has been 
announced by the Industrial Heating Divi- 
sion of the General Electric Company. 
Ranging from 75 to 300 watts in size and 
available with tips from 3 to 114 in. in 
diameter, the irons are designed primarily 
for severe and exacting soldering opera- 
tions where fast, continuous, high quality 
soldering is required. They are also suitable 
for light, medium, and heavy intermittent 
soldering. 

A feature of the irons is their quick re- 
covery and high reserve-heat capacity, which 
permits soldering as fast and continuously 
as the character of the work allows. Calor- 
ized (surface-alloyed with aluminum) cop- 
per and 18-8 stainless steel are used for all 
parts subjected to high temperatures. This 
construction is combined with a Calrod 
heating unit to assure long life, uniform per- 
formance and low maintenance. The heat- 
ing units can be easily replaced, since only 


The complete line of improved irons 


one simple connection must be unsoldered 
to slip a new unit into place. The chisel- 
shaped copper tips are also calorized, which 
retards corrosion, facilitates easy renewal, 
and prevents the tip threads from freezing 
to the tip holders. The irons are also fur- 
nished with Ironclad copper tips. The 
working ends of these tips are surfaced with 
iron, which will not amalgamate with the 
tin in the solder, as copper does. Hence 
pitting and erosion of tips are obviated and, 
consequently, filing is unnecessary. The 
plastic handles are cool and easy to grip. 


Hardened and 
Ground Die Heads 


The Landis Machine Company, Waynes- 
boro, Pa., announces the availability of a 
new series of hardened and ground die 
heads, to supplement its present line. Here- 
tofore, hardened and_ground die heads of 
the Lanco type have been available up to 
the %-in. size. The new series, identified 
as the Type VV, are available in the 1-in., 
1%4-in. and 2%4-in. sizes for use on hand- 
operated threading machines. All parts are 
made of alloy steel. 

The manner in which the chaser holders 
are clamped to the holder slides permits the 
removal of the holders from the face of the 
head for interchange without disassembling 
any part of the head or removing the head 
from the spindle. The slides are gibbed to 
the head body to provide compensation for 
wear. Zerk-type fittings are used to force 
heavy grease into the chaser slides and 
other operating parts to prevent the entry 
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Lanco hardened and ground die head 


of fine cuttings which would cause excessive 
wear. Adjustment to less than a thousandth 
of an inch for size is obtained by means of 
a graduated adjusting ring at the rear of 
the head. 

The die head has Lanrac chaser and 
chaser holders. This combination employs 
a rack tooth arrangement to locate the 
chaser in its approximate position after 
which an adjusting screw operating against 
the chaser clamp is employed to advance 
the chaser to the correct gauge setting 
position, This clamping arrangement per- 
mits adjusting the chaser to the proper 
gauge position with no more than three 
turns of the adjusting screw, thus saving 
considerable time in interchanging chasers. 


Journal Jack 


A journal jack with a minimum low height 
of 7 in. and a capacity of 35 tons is the 
latest railroad tool developed by the Mala- 
bar division of Menasco Manufacturing 
Company, Burbank, Cal. Equipped with 
a patented lock nut, this jack is designed 
to eliminate all possibility of settling or 


accidental lowering of the jack under load. 

One of the principal uses of the Malabar 
journal jack is to speed up inspection of 
brasses. The low height permits spotting 
the jack under the spring bracket of the 
truck side frame so that both journals can 
be inspected with one lifting operation. 
Hydraulic lifting pressure is supplied by a 
fast, easy-acting hydraulic pump wholly 
enclosed within the oil reservoir. 


Lathe Converter 


The Master lathe converter was developed 
for use by the Army in the mobile repair 
The converter, which is now avail- 


units. 


Master lathe converter with broach attach- 
ment for cutting keyways and internal splines 


able for commercial use, consists of a basic 
unit which will mill, bore and face, cut 
keyways, and do angular drilling. It is 
supplied with interchangeable heads to do 
external and internal grinding, and angular 
milling to cut threads, worms and screws; a 
broach attachment to cut internal keyways 
and internal splines; and a dividing head 
which, mounted on the open end of the 
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lathe spindle, positions the work piece for 
cutting and grinding gears and splines. All 
moving parts are mounted on ball bearings. 

Internal and external thread milling, 
cylindrical and internal grinding, as well as 
boring and facing can be done by use of the 
converter, the lathe rotating the work piece 
while the converter does the specific opera- 
tion required. Many operations normally re- 
quiring a jig borer or other machine pro- 
viding a rotating table are practical by 
teming the lathe spindle with the dividing 
tead, thereby positioning the work for cut- 
ting rack teeth or spacing drilled holes 
around a center. 

The Master lathe converter, manufactured 
by the Master Manufacturing Company, 
1300 Avenue A East, Hutchinson, Kans., is 
made in three sizes for adaptation to all 
bench and engine lathes ranging in size 
from 9-in. to 36-in. swing. It can be used on 
ay make of lathe. It is mounted in the 
tel-post position on either the compound 
rest or on the cross-slide of the carriage, 
with the compound removed. 


Power Vise 


The Bryant Products Company, Jackson, 
Mich., has announced a pneumatic pressure 
vise for holding, punching and forming 
operations. The vise is equipped with a 
regulator valve for adjusting the jaw pres- 
sure to any pressure up to 4,000 1b. 

The jaws can be replaced with pipe jaws. 


Bryant pneumatic vise 


punches and dies, and forming dies. Both 
the cylinder and the piston rod are chrome 
plated. The jaws are 5 in. wide by 2%4 in. 
deep by 8 in. safe opening and are con- 
trolled by a three-way foot-operated valve. 
The vise weighs 100 Ibs. 


Metal-Cutting Shears 


The Heavy Machinery Division, The 
Cleveland Crane & Engineering Company, 
Wickliffe, Ohio, is introducing a line of 
power-driven metal-cutting shears, known 
as Cleveland Steelweld Shears. These 
machines employ ‘a pivoted-blade principle 
and have no slides or guides to wear out of 
true and cause inaccuracies. The upper 
blade operates on two heavy pivot pins 
secured to the end housing and travels in 
a circular path. 

A valuable feature is the ease with which 
the knife clearance may be varied to suit 
the thickness of the plate being cut. Turn- 
ing a hand crank, conveniently located on 
the right-end housing, changes the gap be- 
tween the knives. A large dial indicates 
the clearance in thousandths of an inch, 
and also shows the plate thickness that 
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Cleveland Steelweld shears have a pivoted instead of a sliding blade 


may be cut for any setting of the knife. 

Steelweld Shears may be readily ar- 
ranged for squaring, slitting, or set at any 
intermediate position for notching and 
firmly locked. This feature is included 
on all machines with standard 24-in. deep 
throats, but is not furnished on the smallest 
size, where the throat depth is 18 in. 

Both the frame and blade are of all- 
welded steel, one-piece construction. Be- 
cause the knife adjustment is made by 
movement of the upper blade, there is- no 
need of moving the bed as is customary 
with most shears. Consequently, the beds 
on Steelweld Shears are welded integral 
with the frames and the large crown is 
welded to both end housings. 

Other features include heavy spring- 
operated mechanical hold-downs which hold 
the plates firmly during shearing and 
automatically clamp thick plates with high- 
er pressure than thin plates. A back 
gauge is mounted on ball bearings, the 
operating crank and dials of the gauge 
being conveniently located at the outside 
front corner of the shear, readily accessible 
to the operator. The shear angle or rake 
is unusually low, thereby minimizing end 
thrust on the plate and reducing twist, 
camber and bow in the cut pieces. 

Steelweld Shears have been developed in 
various sizes for cutting plate of all thick- 
nesses from 12 gauge to 1% in. and for 
lengths from 6 ft. to 16 ft. Speeds range 
from 60 strokes per minute on the smaller 
shears to 25 strokes per minute on the 
largest size. 


Low-Voltage 
Incandescent Lamps 


Low-voltage, inside-frosted lamps in stand- 
ard sizes with medium bases and rated at 
1,000 hours life are now being supplied by 
Sylvania Electric Products, Inc., Salem, 
Mass. Six- and twelve-volt lamps in 15-, 
25- and 50-watt sizes are designed espe- 


cially for battery-generator sets and portable 
battery - operated lighting. The 30- volt 
lamps in 15-, 25-, 50- and 100-watt sizes 
are designed for use on railway passenger 
cars and tug and work boats, and other 
battery-generator circuits, having voltages 
between 28 and 32 volts. Used with stand- 
ard extension cords, the lamps make a 


The lamps are made with standard Edison 
bases for 6-, 12- and 30-volt service in sizes 
ranging from 15 to 100 watts 


rugged trouble light which may be oper- 
ated from a low-voltage transformer or 
battery. 


Engine-Driven 
Battery Charger 


A portable engine-driven generator for 


' yard and terminal charging of passenger 


car batteries is now being supplied to rail- 
roads by D. W. Onan & Sons, 43 Royal- 
ston, No., Minneapolis, Minn. : 

The engine which is water-cooled is 
rated 7.5 hp. at 2,000 r.p.m. It is a 4-cycle, 
vertical two cylinder, L-head engine with 
3-in. bore and 234-in. stroke. Main and 
connecting rod bearings are pressure lubri- 
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cated, and other internal parts are ‘spray 
lubricated. 

Equipment includes the 5-gal. fuel tank, 
horizontal draft carburetor, fuel filter, oil 


One of the charging units in service 


type air cleaner, automatic choke, and mag- 
neto ignition. The engine is cranked by the 
generator with current from the 32-volt 
car batteries. Speed is governed by a me- 
chanical, centrifugal weight type governor. 

The generator is a 4-pole, shunt-wound, 
commutating pole type machine designed 
for inherent regulation. It is air-cooled by 
a flywheel blower. The frame is con- 
structed of machined rolled steel. Class “A” 
insulation is used throughout. Brushes are 
metal graphite, and brush-rig position is 
adjustable. An oversize ball bearing is 
used at the outboard end of the armature 
shaft. The generator rating is 3,500 watts, 
at 32 to 50 volts d.c. 

The control panel includes a voltmeter, 
an ammeter, a field rheostat, start and stop 
buttons, a manual reset circuit breaker, and 
a 32-volt panel lamp with toggle switch. 

The entire unit is mounted in a steel 
housing on a rubber-tired dolly. The com- 
plete unit is 62 in. long, 35 in. wide, 40% 
in. high, and weighs 656 Ib. 


Alloy Steel 


The Alan Wood Steel Company, Consho- 
hocken, Pa., announces a low-alloy, high- 
tensile steel known as Dynalloy. It was de- 
veloped for use in the transportation field 
to meet the requirements for lightweight 
construction of railroad rolling stock, and 
trucks and buses. Dynalloy is suited for use 
wherever corrosive action must be avoided. 

The alloy steel has the following average 
chemical composition: Carbon .12, man- 
ganese .75, phosphorus .080, sulphur .035, 
nickel .70, and molybdenum .07 per cent. 
The elastic limit is 50,000 Ib. per sq. in. 


Pendant Control 


The Bullard Company, Bridgeport 2, Conn., 
has developed a dial type of pendant control 
for its line of Cut Master vertical turret 
lathes. A swinging arm carrying the 
pendant is mounted on top of the machine 
high enough to permit full clearance of 
vertical heads when they are at the highest 
position. The arm may be swung from the 


154 


right side of the machine to any convenient 
point at the left side of the machine. 

The design is a departure from conven- 
tional controls of this type because the 
speeds are selected by means of dialing. 
When the machine is in operation and a 
speed change is desired, the switch lever 
is thrown into brake position, the change 
of speed dialed and the lever thrown back 
into clutch position. Gears are shifted 
through an electrically controlled, hydrauli- 
cally operated mechanism. 

There are many situations which require 


Dial-type pendant control for Bullard Cut 
Master vertical turret lathes 


jogging of the table for positioning and 
indicating purposes. This operation is ac- 
complished through the use of the switch 
lever which will jog and position the table 
for any fraction of a revolution. 


Diesel-Engine 
Wear Detection 


The Paxton Diesel Engineering Company 
of Omaha, Neb., offers an automatic device, 


known as the Bearing Watchdog System, to 
detect the wear beyond predetermined limits 
or shell-out of connecting rod and main 
bearings of a Diesel engine. A “watch- 
dog” or trip lever installed in the crank- 
case under each connecting rod and a lug 
on each connecting-rod bearing cap are the 
points of contact which set the system into 
action. Other units of the system include 
a dump valve to be attached to the Sery-O- 
Motor of any standard hydraulic governor 
and a control box containing an air-pres- 
sure reducing valve and a tell-tale light. 
Copper tubing connects the various parts. 


The system can be operated either pneu- 
matically or hydraulically. Under pneu- 
matic operation, it is connected to the 
engine’s main air supply, and a constant 
pressure of 10 Ib. is normally maintained. 
No electrical circuits enter the crankcase, 


Allowing for the expansion and flexing in 
the engine, the clearance between the trip 
lever and the lug is set equal to the maxi- 
mum amount of permissible wear. If a 
connecting-rod bearing or main bearing 
wears excessively or shells out, the lug 
strikes and trips the lever. This releases 
the pressure from the system and activates 
the dump valve on the governor. The latter 
effects an immediate engine shutdown and 
the simultaneous lighting of the tell-tale 
light. Protection is also afforded if a 
main bearing goes out, because the crank- 
shaft will flex sufficiently to trip the lever. 
The engine is protected in the case of 
broken connecting-rod caps, broken cap 
bolts or connecting rods because anything 
that releases the air pressure from the sys- 
tem causes an engine shutdown. 


Carbon Brush 
For Diesel Locomotives 


A wide band of commutation, high stability 
and long service life are among the advan- 
tages offered in a carbon brush developed 
for Diesel locomotive generators and trac- 
tion motors by the Speer Carbon Company, 
St. Marys, Pa. Known as grade No. 4029, 
the brush is the result of a long study of 
brush requirements for Diesel-electric lo- 
comotives used in high-speed road service 
and for switching operations. Extensive 
field tests have been made to determine the 
advantages of the brush in both of these 
applications. It is offered as a standard 
single-piece brush or in the Speer “Multi- 
flex” construction. 
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Co-ordinated Mechanical 
Meetings Next Fall 


Ar a committee meeting of the Co-ordi- 
rated Mechanical Associations in Chicago 
on January 22, preliminary general ar- 
rangements were made for the resumption 
of annual meetings of the four associations 
making up the co-ordinated group at the 
Hotel Sherman, Chicago, September 4 to 
6, inclusive. These associations include the 
Railway Fuel and Traveling Engineers’ 
Association, Car Department Officers’ As- 
«cation, Locomotive Maintenance Officers’ 
Association and Master Boiler Makers’ 
Association. 

The opening joint session of these four 
associations on the morning of September 
4 will be addressed by a prominent railroad 
president after which the individual groups 
will adjourn and reconvene in their respec- 
tive meeting rooms to consider programs 
covering in the aggregate nearly every im- 
portant current problem in locomotive and 
car operation and maintenance. The four 
programs have been carefully co-ordinated 
to avoid duplication of subjects and sched- 
ule these subjects so as to enable railway 
officers especially interested in a particular 
one to hear it and participate in the dis- 
cussion regardless of which association is 
presenting it. 

An extensive exhibition of railway equip- 
ment specialties, materials and shop tools is 
planned and will be held under the aus- 
pices of the Allied Railway Supply Asso- 
cation. 


A. S. M. E. Railroad Division 
to Meet at Chattanooga 


In connection with the spring meeting 
of the American Society of Mechanical 
Engineers, scheduled to be held at the 
Hotel Patten, Chattanooga, Tenn., April 
l to 3, the Railroad Division plans to spon- 
sor a technical session or symposium on 
welded locomotive boilers. The morning 
of April 2 will be devoted to an inspection 
trip to the plant of the Combustion Engi- 
neering Company at Chattanooga where 
the original Delaware & Hudson welded 
locomotive boiler was stress relieved. At 
2:00 p. m. on April 2, Railroad Division 
members will reconvene at the hotel where 
the principal paper, “The Welded Locomo- 
tive Boiler,” will be presented by James 
Partington, manager, Engineering Depart- 
ment, American Locomotive Company. 

Supplementary papers or discussions will 
include “Service Performance and Main- 
tenance of the Welded Locomotive Boiler,” 
by G. S. Edmonds, superintendent motive 
power, Delaware & Hudson; “Fabrication 
and Heat Treatment of the Welded Lo- 
comotive Boiler,” by A. J. Moses, vice- 
president and general manager, Chatta- 
nooga plant, Combustion Engineering Com- 
pany; “Remarks on Developments in the 
Use and Prospective Use of Fusion-Welded 
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NEWS — 


Locomotive Boilers,’ by John M. Hall, 
director, Bureau of Locomotive Inspection, 
Interstate Commerce Commission. 


provided it is made clear that installations 
involving radio must be made in accordance 
with the permit and license requirements 
of the Communications Act of 1934 and 
rules and regulations issued pursuant 
thereto by F. C. C. This was revealed in 
a recent letter wherein F. C. C. Chairman 
Paul A. Porter gave Chairman Wheeler 
of the Senate committee on interstate com- 
merce F. C. C.’s views on S. 1537, the 
bill sponsored by Mr. Wheeler to give the 


F.C.C. and I.C.C. Agree on 
Train Radio Control - 


THe Federal Communications Commis- 
sion favors legislation giving the Interstate 
Commerce Commission regulatory control 
over railroad train-communication systems, 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the February Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Erie ..... aaan ii ad 7 4,500-hp. Diesel-elec. ........... Electro-Motive 
Pennsylvania ................ 13 6,000-hp. Diesel-elec. ........... Baldwin Loco. Works 
FREIGHT-CAR ORDERS , 
Road No. of cars Type of car Builder 
Columbus & Greenville BS 50 50-ton flat-bottom gondolas...... American Car & Fdry. 
frey L. Cabot, Inc. Yate 20 50-ton covered hoppers.......... American Car & Fdry. 
Gulf, Mobile & Ohio ......... 50 70-ton covered hoppers.......... American Car & Fdry. 
Wheeling & Lake Erie ........ 750 60-ton hopper.................. American Car & Fdry. 
FREIGHT-Car INQUIRIES 
Road No. of cars Type of car Builder 
ABR ATDI AER Sey. DAA oe ag 50 BORO. BOK. neas smana roe Che E eae Eh NE 
PASSENGER-CAR ORDERS 
Road No. of cars Type of car Builder 
Pennsylvania? ................ 22 Sleepinge: oiia Ga a a Ges American Car & Fdry. 
5 Twin-unit dining ........... .. American Car & Fdry. 
21 Coaches .........s0006 eeeeeeeeAmerican Car & Fdry 
4 Bagg.-dormitory ............... American Car & Fdry. 
50 Sleepers. aeaea tact 5.335 ......Edw. G. Budd 
6 Kitchen-dormitory ............. Edw. G. Budd 
3 Twin-unit dining ... .. Edw. G. Budd 
6 Diners ..... Edw. G. Budd 
2 Coach-lounge Edw. G. Budd 
T AN PTET a POA Pullman-Standard 
PASSENGER-CAR INQUIRIES 
Road No. of cars Type of car Builder 
Bis ect ai HAR Na 71 Sleeping 


1 For delivery late this year. The Erie also is remodeling and modernizing the interior of 15 through- 
line coaches to be used with the new locomotives. The exterior color arrangement will harmonize in 
appearanòe with the Diesels. This equipment and the seven new sleeping cars for which bids have 
already been closed, will be used on passenger trains operating between Jersey City, N. J., and Chicago. 
The sleeping cars will have six bedrooms and ten roomettes each. 


2 The new locomotive, which is to be operated in non-electrified territory with high-speed trains, both 
passen. and freight, will consist of two 3,000-hp. units, coupled together, with control cabs at each 
end. ch unit will be equipped with running gear similar in design to that of the Pennsylvania’s type 


ga electric passenger locomotives, except that there will be eight pairs of driving wheels instead 
of six. 


3 The orders for the new passenger cars will total $21,000,000 and deliveries will begin late this 
year. The order to American Car & Foundry comprises 7 cars having 21 roomettes; 15 cars each 
consisting of four compartments, four double bedrooms and two packs | rooms; 5 twin-unit diners; 21 
coaches and 4 baggage-dormitory cars, The Budd equipment comprises 50 sleepers, each with 21 private 
rooms for single occupancy; 6 kitchen-dormitory cars; 3 twin-unit diners (totaling 6 cars); 6 regular 
diners, each with a capacity of 48 passengers and kitchen, and 2 coach-lounge cars. The 70 cars will 
cost in excess of $7,000,000. The Pennsylvania has also announced the purchase from the Pullman 
Company of 142 light-weight sleeping cars and 123 parlor cars. These cars have been in use on the 
es for some time and are regularly assigned to its service. 
OTES: 


The Cuicaco, INDIANAPOLIS & LoutsviLte has received authorization from Federal Judge Michael 
L. Igoe at Chicago to spend $5,500,000 for new equipment which is to include 14 Diesel-electric freight 
locomotives and three modern trains of five cars each. 

The Pacırıc Fruit Express (owned jointly by the Union Pacific and the Southern Pacific) has been 


authorized by the ferent companies to purchase 2,000 standard-type refrigerator cars at an approximate 
cost of $12,000,000. 


The Missourt Pactric has completed plans to order a number of the General Motors designed and 
Budd-built “Astra Dome” cars, one of which was successfully tried out by the Chicago, Burlington & 
Quincy as a revolutionary change in railroad car it due to its upper deck, which affords passengers 
a completely unobstructed view in all directions. e dome-constructed roof will be built into three 
of six lightweight cars now on order for the road’s Missouri River Eagle. Each dome, made entirely 
of glass, yin contaid 12 elevated seats on each side which can be reached by a short stairway from the 
coach floor level. 


The Sourmern Pacrric has completed plans for the construction of two new de luxe Diesel-electric 
powered daylight streamline trains which will be placed in operation between San Francisco, Calif., 
and Portland, Ore. The trains, to be known as the “Shasta Daylights,” will each consist of 14 cars, 
powered by Diesel-electric locomotives, and besides the coaches will include baggage car, diner, kitchen 
car, coffee shop, tavern car and observation-parlor car. The diner-kitchen-coffee shop will form a three- 
car unit, with the kitchen in the center. An important innovation will be the installation of a new 
type of window which will afford passengers a wide-angle view, vertically as well as horizontally. The 

outhern Pacific also plans a number of important improvements in its “Cascades” sleeping trains. 
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I. C. C. regulatory control over train com- 
munications, including power to require 
railroads to install telegraph, telephone, 
radio, inductive, or other systems. 

Enactment of the proposed legislation, 
Mr. Porter said, is recommended by F. 
C. C. “first, because it disposes of any 
question of the authority of the Interstate 
Commerce Commission to order the in- 
stallation of such systems pursuant to sec- 
tion 25 of the Interstate Commerce Act, 
and, secondly, because the bill would dele- 
gate to the experienced railroad regulating 
agency, the Interstate Commerce Com- 
mission, the responsibility for determining 
the manner and extent to which train radio 
communications systems may be installed 
and operated (in supplementation of or in 
substitution for existing signaling devices) 
or discontinued.” 

Previously Mr. Porter had outlined F. 
C. C. activities in the field of railroad 
radio, noting these activities culminated 
recently in the adoption of rules for the 
establishment of railroad radio service 
“Now that railroad radio service will 
shortly be in operation on a regular, non- 
experimental basis as far as this com- 
miss#on is concerned, it is appropriate to 
require the railroads to use radio or in- 
ductive communication systems if found 
necessary in the public interest,” Mr. Por- 
ter added. 

In order to eliminate any possibility that 
the I. C. C. might impose upon a railroad 
radio specifications at variance with F. C. 
C. rules, and to remove any suggestion that 
an F. C. C. license would not be required 
for an installation ordered by the I. C. C., 
Mr. Porter would add to the bill’s para- 
graph (b) the following additional pro- 
viso: 


And provided further, That the installation and 
operation of any train communication system or 
portion thereof employing radio for the trans- 
mission of energy or communications or signals 
and requiring a radio station permit or license 
under the provisions of the Communications Act 
of 1934, as amended, shall be effected in accord- 
ance with the provisions of that act and such 
applicable rules and regulations as may be issued 
poreuant, thereto by the Federal Communications 

ommission. 


Electrical Men to Meet at 
Chicago in October 


Tue Electrical Section, Mechanical Divi- 
sion, Association of American Railroads, 
has arranged to hold a three-day meeting 
in Chicago, October 22-24. The Railway 
Electric Supply Manufacturers Association 
will hold a meeting at the same time. The 
question of exhibits has not as yet been de- 
cided by the Manufacturers Association, 
but the General Committee of the Mechan- 
ical Division, A. A. R., has sanctioned the 
holding of the exposition. 


1945 Equipment Installations 


Crass I railroads put 38,987 freight cars 
and 643 locomotives in service in 1945, ac- 
cording to the Association of American 
Railroads. This was a decrease of 1,405 
cars and a decrease of 295 locomotives 
compared with the number installed in 1944. 
In 1943 the railroads put in service 28,708 
new freight cars and 773 new locomotives. 

Of the new freight cars installed in the 


156 


past calendar year, there were 18,977 plain 
box, 2,134 automobile, 5,971 gondolas, 
8,489 hopper, 1,218 flat, 1,860 refrigerator, 
239 stock cars, and 99 miscellaneous cars. 
The new locomotives installed in 1945 in- 
cluded 109 steam and 534 Diesel-electric, 
compared with 329 steam, one electric and 
608 Diesel-electric in 1944. 

Class I roads on January 1 had 37,160 
new freight cars on order. On the same 
date last year they had 36,597 on order. 
This year’s January 1 total included 13,566 
plain box, 3,653 automobile box, 4,391 gon- 
dolas, 13,997 hoppers, which included 3,201 
covered hoppers, 735 refrigerator, and 100 
miscellaneous cars. 

Railroads also had 471 locomotives on 
order on January 1, which included 92 
steam, six electric, and 373 Diesel-electric 
locomotives. On January 1, 1945, they had 
468 locomotives on order which included 
66 steam, two electric and 400 Diesel- 
electric. 


Felton Becomes President 
of Car Institute 


SaMuEL M. Fetton, for the past nine 
years general sales manager of the railway 
division of the Edward G. Budd Manufac- 
turing Company, has been elected full-time 
president of the American Railway Car 


M. Felton 


Samuel 


Institute. This formerly was an honorary 
position held by the presidents of various 
car-building companies. The organization, 
nationwide in its membership, includes the 
leading builders of both passenger and 
freight cars. Mr. Felton is a graduate of 
Harvard University (1916). He was a 
major in the engineering corps in the first 
world war, serving as executive officer to 
the chief engineer of the American Ex- 
peditionary Forces. He was decorated both 
by the United States and France. 


Locomotive Inspection Rules 
Amended 


Tue Interstate Commerce Commission 
has further amended its rules and instruc- 
tions for the inspection and testing of steam 
locomotives and tenders, by order of Com- 
missioner Patterson issued January 16. 
These amendments deal with the provision 


of emergency brake valves at the front of 
the tender or back cab wall, the provision 
of cab devices indicating the quantity of 
water in tender tanks, and arrangements 
for auxiliary operation of air-operated 
power reverse gears. 


Eksergian Becomes Franklin 
Institute Consultant 


Dr. Ruren EkseErcIANn, chief consulting 
engineer of the Edward G. Budd Manvfac- 
turing Company, has been named also 
senior consultant to the executive director 
of the Franklin Institute Laboratories (for 
industrial research) at Philadelphia, Pa. 
George S. Hoell, formerly machine de- 
signer for the Budd Company, has been 
named director of the Franklin Institute's 
division of mechanical engineering. 


Welding Replaces Riveting 
on New C. P. R. Boiler 


THE first Canadian locomotive to be 
equipped with an all-welded boiler instead 
of the standard riveted construction was 
delivered to the Canadian Pacific by the 
Montreal Locomotive Works last week. 
The new engine, No. 1216, will complete its 
1,000-mile test running between Montreal 
and Smith’s Falls before going to the com- 
pany’s lines in Western Canada. One more 
engine of the same class, designed for post- 
war replacement of older motive power, 
also will be equipped with the new boiler 
and will be operated in Eastern Canada. 


Bureau of Safety 1945 Fiscal 
Review 


A FURTHER substantial increase over 1944 
and previous years in the number of in- 
stances where railroads reported employees 
working excess hours of service was noted 
in the annual report for the fiscal year 
ended June 30, 1945, of S. N. Mills, di- 
rector of the Bureau of Safety of the Inter- 
state Commerce Commission. The 36-page 
document sets forth in the usual form the 
results of inspection of safety-appliance 
equipment on railroads together with infor- 
mation on hours of service records of em- 
ployees, installations of signaling facilities 
investigations of accidents, and other activi- 
ties of the bureau. 

During the fiscal year, according to the 
report, a total of 1,462,186 cars and loco- 
motives were inspected, and 46,662 or 3.19 
per cent were found defective. This is the 
highest percentage of defective equipment 
noted during the 1936-1945 decade, exceed- 
ing 1944’s 3.03 per cent. The percentage 
for 1942 was 2.82 and the low for the 10- 
year period was 2.31 per cent in 1937. In- 
cluded in the rolling stock inspected in 1945 
were 30,198 passenger-train cars, of which 
950 or 3.15 per cent were reported with 
defective safety appliances, with 1,269 
defects noted. ‘ 

Air-brake tests were made on 3,457 trains. 
consisting of 151,185 cars, prepared for 
departure from terminals, and air brakes 
were found operative on 151,041, or 9 
per cent of these cars. This percentage 
was attained, however, the report noted. 
after 1,851 cars having defective brakes 
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were set out and repairs had been made to 
the brakes on 1,684 cars remaining in the 
trains. As in previous years, the bureau 
comments as follows: “These trains had 
been prepared for departure; yet when 
afterward tested by our inspectors it was 
necessary to set out or to repair the brakes 
on an average of one car per train.” 

Similar tests on 1,836 trains arriving at 
terminals with 97,356 cars showed that the 
air brakes were operative on 95,388 cars, 
or 98.0 per cent of the total. Cars with 
inoperative brakes averaged about one per 
train, the average consist per train arriving 
being 53.0 cars. 

Commenting on the program for equip- 
ping cars with AB brakes, the report notes 
that the year brought an increase of 180,038 
in the number of cars thus fitted—55,859 of 
them being new cars. It emphasizes that 


DEABRORN CHEMICAL CoMPANY.—John 
F. Wilkes has been appointed technical di- 
rector of the Dearborn Chemical Com- 
pany’s railroad department in Chicago. 
Mr. Wilkes, who returns to Dearborn after 
four years’ service with the Army Signal 
Corps, is a graduate in chemical engineer- 


J. F. Wilkes 


ing of the University of Florida (1933) 
where he was a Cadet Lieutenant Colonel 
of ROTC and honor military graduate. He 
became laboratory assistant in the water 
supply department of the Chesapeake & 
Ohio in January, 1934, and later served as 
assistant chemist and chemist in the Hunt- 
ington laboratory. He joined the Dearborn 
Chemical Company in 1939 as chemical en- 
gineer at Atlanta, Ga. Mr. Wilkes was 
called to active duty with the Signal Corps 
m 1943 as a first lieutenant. He was as- 
signed to the Army Electronics Training 
Center, Harvard and M. I. T., at Cam- 
bridge, Mass., where he served as labora- 
tory supervisor and instructor in electronic 
communications. At the M. I. T. Radar 
School he trained Army and Navy officers 
in the theory and operation of micro-wave 
radar equipment. He was transferred to 
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during the 10-year period allotted for mak- 
ing this improvement, which expired Jan- 
uary 1, 1945, only 53.4 per cent of the 
freight cars in interchange service have 
been equipped with the present standard air- 
brake apparatus. Adopting substantially 
the same specifications, the commission re- 
quired brake installations in conformity on 
all cars used in freight service, except those 
equipped with passenger-car brakes, in its 
order of May 30, 1945, and the report re- 
marks that a show-cause order had been 
served on the railroads before the end of 
fiscal 1945, requiring information as a basis 
for prescribing the time within which that 
installation must be completed. 

The bureau has continued its cooperation 
with the Association of American Rail- 
roads with respect to tests of geared hand 
brakes. No change from the previous year 
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the Engineering and Technical Service 
office of the Chief Signal Officer in Wash- 
ington, D. C., in 1944. As Chief of the 
Maintenance Planning Branch he developed 
plans for the maintenance and repair of 
complex communications and radar equip- 
ment and supervised field maintenance oper- 
ations. On VE Day, 1945, he was pro- 
moted to the rank of major and assigned 
as assistant director of the Technical Co- 
ordination Division, which post he held 
until his release from active service. 

+ 

TEMPLETON, KENLY & Co.—Eugene T. 

Scott has been appointed product applica- 
tion engineer with headquarters in Chicago 
for Templeton, Kenly & Co., Chicago. Mr. 
Scott had been in the navy since 1942. 

e. 


CHAMBERSBURG ENGINEERING COMPANY. 
—Frank G. Shaub has been appointed De- 
troit representative of the Chambersburg 


F. G. Shaub 


Engineering Company at 14456 Scripps 
avenue, Detroit 15, Mich. Mr. Shaub had 
previously been with the Ford Company, 
specializing in the maintenance of steel mill 
and forging equipment and forging die de- 
velopment. 


was reported as to types of vertical-wheel 
geared brakes that have been certified as 
conforming to A. A. R. requirements, the 
number remaining 12, but it was noted that 
two types of horizontal-wheel geared brakes 
have been certified and final action is pend- 
ing on others. 

During the year, the plans and specifica- 
tions of 10 safety devices were examined, 
and opinions thereon were transmitted to 
the proprietors or their agents. “These 
devices,” the report explained, “included 
one safety guard for car wheels, one auto- 
matic safety lighting system, one inter- 
locking rail, one tie plate, one rail-joint 
splicing and supporting plate, two devices 
for detection of hot journals, one automatic 
train-control device, one device for closing 
angle cock, and one device for uncoupling 
tender of derailed engine from first car.” 


PHILAELPHIA STEEL & WIRE CORPORA- 
TION.—Frank J. Meyer has been appointed 
chief engineer, railway division, of the 
Philadelphia Steel & Wire Corporation. Mr. 
Meyer, who recently resigned as chief en- 
gineer of the New York, Ontario & West- 
ern, has been associated with railroads dur- 
ing his entire business career in engineer- 
ing and maintenance positions. In his new 
position he will follow up the use of the 


Frank J. Meyer 


Philadelphia Steel & Wire products with 
the engineering, maintenance, motive-power, 
mechanical and signal departments in terri- 
tories presently served by that company, 
and will endeavor to develop new fields. 


PaxToN-MITCHELL CompAny.—James J. 
Keliher, assistant to the president and chief 
service engineer of the Paxton-Mitchell 
Company of Omaha, Neb., has retired. 
James C. Peugh has been appointed sales 
and service engineer to cover the western 
part of the United States, the territory for- 
merly handled by Mr. Keliher. Mr. Peugh 
once was connected with the Missouri Pa- 
cific. He has been serving in the army 
for the past thirty-nine months. 
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MENAsco MANUFACTURING COMPANY.— 
District representatives in New England, 
New York, Pennsylvania, West Virginia 
and Ohio territories have been appointed 
to handle Malabar specialized lifting equip- 
ment for railroads. Malabar is a product 
division of the Menasco Manufacturing 
Company. The appointments are the Wal- 
ton R. Collins Company of New York to 
cover the New York area; E. Loyd Etten- 
ger, Washington, D. C., for the middle 
Atlantic territory; and W. J. Church, New 
Orleans, La., for the Western Texas and 
Louisiana territories. 


AMERICAN BRAKE SHOE ComrAany.—The 
American Brake Shoe Company has pur- 
chased Joliette Steel, Ltd., producer of 
manganese and alloy-steel castings in Can- 
ada. The company will be operated by the 
present management, working under the 
direction of Brake Shoes American Man- 
ganese Steel division. Joseph B. Terbell 
will head the company and J. L. Mullin 
will be a vice-president. An expansion and 
mechanization program has been planned 
for Joliette Steel under which production 
will be increased and a wider range of 
alloy-steel products produced. 

“rank H. Janke, assistant to the presi- 
den. cf the American Brake Shoe Com- 
pany, retired from active service on Janu- 
ary 1. 

The National bearing division of the 
American Brake Shoe Company has moved 
its Pittsburgh, Pa., sales office to the 
Grant Building, a 1110. 


GENERAL Exectric Company.—Wayne 
E. Lynch, a member of the Transportation 
division of the General Electric Company at 
Chicago, has been promoted to sales en- 
gineer of the division, with the same head- 
quarters, succeeding Carlos Dorticos, who 
has retired after 42 years of service with 
the company. 

$ + 

CONTINENTAL Or Company.—L. D. 
Yenawine has been appointed lubrication en- 
gineer in the railway sales division of the 
Continental Oil Company with headquar- 
ters in St. Louis, Mo. Mr. Yenawine for- 
merly was employed with the Terminal 
R. R. Association of St. Louis, where he 
served as steam foreman and later as Diesel 
foreman. 


+ 


J. B. Kintner Company.—J. B. Kintner 
has resigned as vice-president of the Union 
Steel Castings division of the Blaw-Knox 
Company to establish his own company, 
the J. B. Kintner Company, a manufac- 
turers’ agency, in Pittsburgh, Pa. The new 
agency’s clients include the Pittsburgh Steel 
Foundry Corporation and the Fort Pitt 
Steel Castings ie 


ScuLLIN STEEL CoMPANY.—W. A. Gray, 
Jr., has been appointed sales representative 


.for the Scullin Steel Company, with head- 


quarters in St. Louis, Mo. 


+ 
Maxim SILENCER CompANy.—The Max- 
im Silencer Company of Hartford, Conn., 
has announced that it will handle all busi- 
ness in Vermont, New Hampshire, Maine, 
Massachusetts and Rhode Island direct from 
its main office in Hartford. 
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AMERICAN ArcH Company.—Alfred H. 
Willett has been elected vice-president in 
charge of engineering of the American Arch 
Company, New York, to succeed John P. 
Neff, who has retired after 32 years in 


the post. Thomas Mahar, manager of the 
company’s service department, also has 
retired. 


Alfred H. Willett was born in England 
in 1885. Coming to America as a boy, he 
was educated in the Chicago public schools 
and at the Armour Institute, Chicago. He 
entered the railway supply business in 1908 
in the engineering department of the Amer- 


Alfred H. Willett 


ican Locomotive Equipment Company at 
Chicago, and two years later joined Amer- 
ican Arch as chief draftsman. He had been 
mechanical engineer of the company since 
1926. 

John P. Neff is a graduate of Purdue 
University (1895) with a degree in me- 
chanical engineering. Upon graduation he 
went to work for the Chicago & North 
Western, and in 1902 was appointed master 
mechanic of the road’s western Iowa divi- 
sion. He joined the American Locomotive 
Equipment Company, Chicago, in 1904 and 


John P. Neff 


six years later became associated with the 
American Arch Company. During the next 
five years he was engineer of tests and 
mechanical engineer. He was elected vice- 
president in charge of engineering in 1913. 
Thomas Mahar had been with the com- 
pany since 1912, first as a service engineer. 


He entered railroad service in 1891 as a 
machinist apprentice in the employ of the 
Rome, Watertown & Ogdensburg, now a 
part of the New York Central system. In 


Thomas Mahar 


1904 he was in charge of the New York 
Central exhibit at the St. Louis, Mo. 
exposition, and later served successively on 
that railroad as assistant superintendent of 
tools and machinery; enginehouse foreman 
at the Chatham, N. Y., shops; general fore- 
man at Mott Haven, N. Y.; general fore- 
man at High Bridge, N. Y.; terminal mas- 
ter mechanic at Albany, N. Y., and master 
mechanic at New York. 
+ 

Unitep STATES STEEL Suppty COMPANY. 
—Frederick J. Bruckner, manager of the 
stainless steel, alloy and aircraft steels di- 
vision of the United States Steel Supply 
Company (a subsidiary of the United 
States Steel Corporation) has been pro- 
moted to assistant manager of sales for 
the Chicago district, with headquarters at 
Chicago. 

+ 


Gippincs & Lewis MAcHINE Toot Cox- 
PANY.—The Giddings & Lewis Machine 
Tool Company, Fond du Lac, Wis., has 
acquired the Davis Boring Tool division 
of the Larkin Packer Company of St. Louis, 
Mo. Standard and special boring bars 
and cutters formerly manufactured in St. 
Louis, are now manufactured in the Gid- 
dings & Lewis plant at Fond du Lac. 

+ 


STANDARD Brake SHoe & FouNpRY 
Company.—A. C. Griffith has been ap- 
pointed sales manager of the Standard 
Brake Shoe & Foundry Company, with 
headquarters in the general offices at Pine 
Bluff, Ark. 

+ 


CLark Equipment Company. —Marwell 
A. Goodwin has returned to his prewar po- 
sition as manager of the Chicago office of 
Clark Tructractor, a division of the Clark 
Equipment Company. Mr. Goodwin was 
called to Washington in July, 1942, to su- 
pervise distribution of industrial power 
trucks for the Army and Army Air forces. 
He was commissioned a captain in October, 
1942, and promoted to major in November, 
1943. He served as chief of the material 
handling equipment section of the Storage 
division, Headquarters, Army Service 
Forces. 
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AMERICAN WELDING & MANUFACTURING 
Company.—Henry H. Knapp has been ap- 
pointed service engineer of the American 
Welding & Manufacturing Company, War- 
ren, Ohio. Initially, Mr. Knapp will fol- 
low the work of the engineering staff of the 
division in the design and development of 
a number of products being readied for car 
and locomotive application. Later he will 
be available for field consultation on the 
installation of these devices, which include 
the Amweld front end and Amweld dust 
guards. A native of New York City, Mr. 
Knapp attended the Mechanics’ Institute 
and Columbia University, and in 1927 joined 
the Equipment Engineering Division of 
the New York Central Railroad. From 
1941 until the time of joining American 
Welding, Mr. Knapp was system-wide 
special representative for the prevention of 
damage to car lading. 

+ 

Herntz MANUFACTURING CoMPANY.— 
Weber de Vore, who throughout the war 
years was manager of the ordnance division 
of the Heintz Manufacturing Company, 
Philadelphia, Pa., has been appointed to 
head that company’s newly organized ma- 
rine, railroad and export division. Evan 
J. McCorkle has been appointed assistant to 
Mr. de Vore. Paul R. Higginbotham, for- 
merly in charge of Navy sales work at 
Heintz, has been transferred to the com- 
pany’s refrigeration and air-conditioning di- 
vision. 

+ 

Cmicaco MALLEABLE CASTING COMPANY. 
—John T. Llewellyn, whose election to 
chairman of the board of directors of the 
Chicago Malleable Castings Company, Chi- 
ago, was reported in the February issue, 


John T. Llewellyn 


was born at Briton Ferry, South Wales, 
Great Britain, on July 7, 1863. He began 
his business career in 1879 as a sales agent 
at the Milwaukee (Wis.) works of the 
North Chicago Rolling Mill Company. 
From 1895 to 1899 he was president of the 
Belle City Malleable Iron Company, with 
headquarters at Racine, Wis. In the latter 
year he organized the Chicago Malleable 
Castings Company, of which he became 
president in 1928. Mr. Llewellyn also 
founded the Allied Steel Castings Com- 
pany, Harvey, Ill., in 1918, and has been 
President of that organization since that 
tme, He is also a director of the Inter- 
state Iron & Steel Co. 
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W. L. Beaudway, whose election to presi- 
dent of the Chicago Malleable Castings 
Company, Chicago, was reported in the 
February issue, was born at South Bend, 
Ind., on August 30, 1884. He began his 


W. L. Beaudway 


business career as an office boy in the 
employ of the Studebaker Corporation in 
1898. Later he was assigned to the stores 
department where he held various positions 
until his promotion to the position of gen- 
eral storekeeper in charge of all stores at 
South Bend and Detroit, Mich. In 1918 
Mr. Beaudway resigned to become assistant 
works manager of the Chicago Malleable 
Castings Company. He subsequently served 
as works manager, general manager, treas- 
urer, vice-president and executive vice- 
president. Mr. Beaudway is also execu- 
tive vice-president and a director of the 
Allied Steel Castings Company, a subsid- 
iary of Chicago wae t 


Joyce - Criptanp Company. — Huston 
Brown, vice-president, has been elected 
president of the Joyce-Cridland Company, 
of Dayton, Ohio, to succeed J. M. Switzer, 
who becomes chairman of the board. Kert 
Hott, chief engineer, has been elected vice- 
president and secretary, and Warren Web- 
ster, secretary, has been elected vice-presi- 
dent and treasurer. Merle P. Smith, who 
recently returned from service in the Army 
with the rank of lieutenant colonel, has 
been appointed general manager. Mr. Brown 
will continue as director of sales. 


Dayton MANUACTURING COMPANY.— 
Bert R. Prall, former vice-president and 
general manager of operations and a mem- 
ber of the board of Montgomery Ward & 
Co., Chicago, has been elected executive 
vice-president of the Dayton Rubber Man- 
ufacturing Company. Mr. Prall was asso- 
ciated with Montgomery Ward for the past 
26 years. The office of chairman of the 
board of Dayton Rubber was left vacant, 
and will continue to be combined with the 
office of Mr. Freedlander, president, who is 
chief executive officer and general manager 
of the company. 


PARKER APPLIANCE Company. — The 
Parker Appliance Company, Cleveland, 
Ohio, has announced the appointment of a 
number of manufacturers’ supply firms as 
distributors of Parker industrial fittings 
and tube bending equipment. The distrib- 
utors are: the Whitehead Metal Products 


Company, New York, Boston, Mass., Buf- 
falo, N. Y., Newark, N. J., and Philadel- 
phia, Pa.; Williams & Co., Pittsburgh, Pa., 
Cleveland and Cincinnati, Ohio; the A. E. 
Borden Company, Boston; the Carey Ma- 
chine & Supply Co., Baltimore, Md.; the 
Louis H. Hein Company, Ardmore, Pa.; 
Squirer-Schilling & Skiff, Newark; Som- 
ers-Fitler & Todd, Pittsburgh; the W. M. 
Pattison Supply Company and Strong- 
Carlisle & Hammond, Cleveland; the Great 
Lakes Supply, Chicago; the Vincent Brass 
& Copper Co., Minneapolis, Minn.; the 
Metal Goods Corporation, St. Louis, Mo., 
Tulsa, Okla., Dallas and Houston, Texas ; 
General Machinery & Supply and the Amer- 
ican Brass & Copper Co., San Francisco, 
Calif.; the Metropolitan Supply Company, 
Los Angeles, Calif. ; ge the Eagle Metals 


Formica INSULATION CoMPANY.—Fred 
C. Walter, who has been associated with 
the sales, advertising and product develop- 
ment department of the Formica Insulation 
Company for 17 years, has been appointed 
assistant sales manager. Albert Lesberil 
has been appointed manager of a direct fac- 
tory branch office opened by the company 
in Philadelphia, Pa. The Philadelphia ter- 
ritory formerly had been operated under 
Mr. Lesberil as a branch of the New York 
office. The company’s Atlanta, Ga., and 
Charlotte, N. C., territories have been com- 
bined with offices in both cities. Clarence 
Kuester, who has been associated with his 
brother, Fason Kuester, in charge of the 
Charlotte office, has been transferred to 
Atlanta in charge of the sales work in the 
Georgia area. Kenneth Pitt, until recently 
in the Formica home office and plant pur- 
chasing department, has been transferred to 
Boston, Mass. 

+ 

NATIONAL MALLEABLE & STEEL CASTINGS 
Company.—Ellsworth H. Sherwood has 
been appointed New York and New Eng- 
land district manager for the National 
Malleable & Steel Castings Company’s rail- 


Ellsworth H. Sherwood 


way sales division, with offices in New 
York, to succeed Charles Gaspar, who is 
retiring after thirty years of service with 
the company. Mr. Sherwood, who joined 
National Malleable in 1920 after attending 
Michigan University, has been closely iden- 
tified with sales and development of the 
company’s spun-steel car-wheel business. 
He will continue in an advisory capacity 
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in wheel promotion in addition to his new 
duties as district sales manager. Floyd 
Snyder, who has been continuously asso- 
ciated with the New York sales office since 
1911, except for service in the Navy during 
the first World War, has been appointed 
sales agent at the New York office. George 
F. Wilhelmy, who joined National Mal- 
leable in 1905, has been appointed sales 
agent in the railway division’s Cleveland, 
Ohio, office. 
+ 


GrirFIN WHEEL Company. — Herbert 
J. Rosen, vice-president of the Griffin Wheel 
Company at Chicago, has been elected ex- 
ecutive vice-president, with the same head- 
quarters. Mr. Rosen was born at Brook- 
lyn, N. Y., on February 12, 1885. His 
entire business career has been spent with 
the Griffin organization with which he 
started on July 2, 1900, as a clerk of the 
plant office at Denver, Colo. After holding 


Herbert J. Rosen 


various office positions, he served as cashiex 
at Chicago, Detroit, Mich., and Denver, 
during the period from 1906 to 1914. In 
the latter year he became assistant to the 
chief engineer, and in 1918 was appointed 
assistant superintendent of the order divi- 
sion. Later in 1918 Mr. Rosen became 
sales agent at Denver. In 1930 he was 
appointed assistant to the vice-president, 
and in 1934 operating manager. In Jan- 
uary, 1944, he was elected vice-president. 


+ 


AIREON MANUFACTURING CORPORATION.— 
Arthur E. Welch has been elected to the 
newly created office of vice-president in 
charge of sales of the Aireon Manufacturing 
Corporation. Mr. Welch formerly was 
vice-president and ‘treasurer. 


+ 


Heywoop-W AKEFIELD Company. — Hey- 
wood-Wakefield’s transportation seating di- 
vision has announced that J. C. Kettlesen, 
of the Gulf States Equipment Company, 
will sell Heywood-Wakefield railroad and 
bus seats in the southwestern United States. 
The offices of the Gulf States Equipment 
Company are in Dallas, Texas. 


+ 


AMERICAN Locomotive Company.—Ro- 
land A. Sherwood has been appointed as- 
sistant to the president of the American 
Locomotive Company with headquarters in 
New York. Mr. Sherwood is a graduate of 
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Columbia University. He joined the com- 
pany in 1930 and became assistant to the 
executive vice-president last September 
+ 

AMERICAN CAR AND FouUNpry COMPANY. 
—D. P. Samson has been appointed man- 
ager of foundry sales of the American Car 
and Foundry Company and will be in charge 


R. A. Sherwood 


of sales of chilled tread wheels, wheel tread 
grinders and other foundry products. His 
headquarters will be in New York. Mr. 
Samson was born in Rochester, N. Y. He 
attended the University of Pennsylvania, 
Class of 1913, first specializing in the field 
of architecture and later completing his 
studies at the Wharton School of Finance. 
From 1914 to 1917 he worked in the ex- 
perimental laboratory of the Metal Plating 
Company, Elizabeth, N. J., and during 
World War I was employed as a tool de- 
signer for the Duesenberg Motors Com- 


D. P. Samson 


pany which was then engaged extensively 
in war work. He came tô the American 
Car and Foundry Company in May, 1919, 
and was employed in the purchasing depart- 
ment until January, 1930, when he was 
transferred to the sales division to do special 
work associated with ballast and hopper 
cars. From 1930 until the present time Mr. 
Samson has been engaged in the handling 
of miscellaneous products such as forgings, 
castings, etc. 
+ 

Bowser, Inc. — Bowser, Inc., Fort 

Wayne, Ind., has acquired the complete in- 


ventory of parts and finished units and the 
exclusive manufacturing rights of Torring- 
ton Lubricators from the Torrington Manu- 
facturing Company, Torrington, Conn. 

+ 


ARO EQUIPMENT Corporation.—C. W. 
Ginter, who has been associated with the 
Aro Equipment Corporation, Bryan, Ohio, 
since its organization sixteen years ago, has 
been appointed vice-president of the cor- 
poration. 

+ 

HANNA STOKER CoMPANy.—IValter M. 
English, formerly superintendent of motive 
power of the Chicago, Indianapolis & Louis- 
ville and for the past two years with the 
armed forces in Europe, has been elected 
executive vice-president of the Hanna 
Stoker Company, Cincinnati, Ohio. Mr. 
English is a graduate of Purdue University. 
He began his career as a special apprentice 
in the employ of the Monon in 1914. He 
later became division master mechanic and 
for 11 years served as superintendent of 
motive power. In 1944 he was called to 


Walter M. English 


Washington, D. C., commissioned a colonel 
in the United States Army and sent to 
Paris, France, where he was appointed 
general superintendent of motive power m 
general headquarters of the Military Rail- 
way Service in the European theater. He 
returned to America in September of last 
year for discharge and three months later 
was elected executive vice-president of 
Hanna. 
eo 

MEEHANITE Metat Corporation.—The 
Meehanite Metal Corporation, Pershing 
Square building, New Rochelle, N. Y., has 
available for use by interested societies, 
groups, or companies a motion picture en: 
titled “Meehanite Means Better Castings. 
The film, a story of the engineering char- 
acteristics of Meehanite castings and their 
industrial applications, is in black and white, 
16-mm sound. Its running time is 29 min. 

p - 

Carsotoy Company, Inc.—The sales de- 
partment of the Carboloy Company, De- 
troit, Mich., headed by K. R. Beardslee, 
vice-president in charge of sales, has been 
divided into several divisions. 4. E. Glem 
formerly die sales engineer, is manager of 
the new Die Sales division. J. E. Weldy, 
assistant to the vice-president for the past 
three years, is manager of distributor sales; 
Harry Crump, also assistant to the vice 


Rail Mechanical Enginver 
sore MARCH, 2256 


has been effected and is now part of the procedure of AMCCW members. 


It results from present-day methods of 


gray iron to be present at areas where 


manufacture which now 


permit more 
resistance to shock and impact is 


demanded. The depth of chill remains the same, but the demarcation be- 


tween chill and gray iron is sharper, with a 


6/16” below the tread, Brinell 
hardness cannot be less than 352. 


tread at rim, Brinell 
be greater than 


below 
ness cannot 


read, Brinell hard- 
anot be greater 


narrowing of the mottled area. 


PRESENT NORMAL CHILL 
with improved demarcation between chill and gray iron 


now standard for wheels made 


Two new changes demonstrate more thoroughly the 
present-day complete protection of the wheel’s criti+ 
cal area. 

These are (1) a Rim hardness test at the rim 2” 
below the tread, and (2) a reduction in acceptable 

hardness from 250 to 225 in the 

below the tread. The limita- 

tion on maximum hardness of material backing flange 

rim and tread assure impact strength, and resistance 
to the development of seams. 

Maintaining the former limitation of minimum 
hardness of 352 at the tread surface continues to 
guarantee long uniform wear and maintenance of 
rotundity throughout the life of the wheels. 


by AMCCW members. 


Instead of Brinell 250, 
the very latest figure is 


Brinell 225 


Instead of Brinell 225, 
the very latest figure is 


Brinell 200 


president, is chief tool sales engineer, and 
D. M. Chandler, previously sales engineer 
at Chicago, has been appointed assistant to 
Mr. Beardslee. 


JoHNs-MANVILLE CorporaATIon.—L. M. 
Cassidy and T. K. Mial have been elected 
vice-presidents of the Johns-Manville Cor- 
poration. Mr. Cassidy formerly was a vice- 
president of the Johns-Manville Sales Cor- 
poration, a subsidiary, in charge of the 
building materials and general department. 
In his new capacity he will direct all sales 
activities of the company. Mr. Mial, also 
formerly a vice-president in the sales cor- 
poration, was in charge of the power prod- 
ucts and industrial department. He will 
undertake a new long-range development 
program for the company, reporting di- 
rectly to the president. Louis R. Hoff, 
vice-president of the Johns-Manville Cor- 
poration in charge of sales, has retired. He 
has established himself as an independent 
consultant and will service Johns-Manville 
as a consultant on trade association matters. 


Gutr O1r CorporaTion.—Harold N. Hill, 
until recently assistant to the district chief 
of the Birmingham, Ala., ordnahce district, 
has been appointed manager of railway 
sales for the Gulf Oil Corporation. Mr. 
Hill is a graduate of Georgia School of 


Harold N. Hill 


Technology (1924) with a degree in elec- 
trical engineering. After graduation he 
served with the Westinghouse Electric 
Company and in other engineering posi- 
tions until he joined the Gulf Oil Corpora- 
tion in 1934 as industrial lubrication service 
engineer handling railway sales for the 
company’s Atlanta, Ga., division. He en- 
tered the army as a first lieutenant and was 
promoted to officer in charge of production 
of the Birmingham, Ala., ordnance district, 
then to assistant to the district chief with 
the rank of lieutenant colonel. 


AMERICAN LuMBER & TREATING Co.— 
Norman A. Meserve, superintendent of the 
Gainesville, Fla., plant of the American 
Lumber & Treating Co., has been placed 
in charge of operations of a new wood-proc- 
essing plant being constructed by the com- 
pany at Florence, S. C. As head of the 
company’s southeastern production, Mr. 
Meserve will direct both plants from head- 
quarters at Florence. 
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-M.S. degree from M. I. T. in 1924. 


Dampney CoMPANY OF AMERICA.—The 
Dampney Company of America, of Hyde 
Park, Boston, Mass., has acquired the 
Thurmalox Company, of Doylestown, Pa. 

P. H. Lair has been appointed manager 
of the New York sales office of the Damp- 
ney Company at 114 Liberty street, where 
he will offer consultation and service in 
the field of protective coatings. Lachlan 
W. MacLean has been appointed Boston 
sales office manager. 

P. H. Lair was born in Gloversville, 
N. Y., and is a graduate of Union College, 
Schenectady, N. Y. For the past five years 


P. H. Lair 


he has been engaged in industrial and me- 
chanical engineering for one of the larger 
eastern engineering firms. 

Lachlan W. MacLean was born in Rich- 
mond, Va. He attended Richmond Acad- 
emy; received his B.S. degree from Wash- 
ington and Lee University in 1921, and as 

e 
was in the motive-power department of 
the Reading at Camden, N. J., from 1924 
to 1933 where he rose from electrical su- 


L. W. MacLean 


pervisor to general foreman. In 1933 he 
went to Philadelphia where he became 
master mechanic at the Erie Avenue engine- 
house. In 1936 he became associated with 
The Dampney Company in the Philadelphia 
sales office, and from 1937 until his transfer 
to Boston was manager of the New York 
sales office. 


Sytvania ELrectRIC Propucts, Inc— 
Don G. Mitchell has been elected executive 
vice-president of Sylvania Electric Prod- 
ucts, Inc. Mr. Mitchell joined Sylvania as 
vice-president in charge of sales in 1942. 


Arr Repuction Company.—Dr. George 
V. Slottman has been appointed head of a 
new technical sales division organized by 
the Air Reduction Company, of New York, 
to replace its former applied engineering de- 
partment. Dr. Slottman, a former profes- 
sor of chemical engineering at the Massa- 
chusetts Institute of Technology, has been 
associated with the company for ten years. 
S. D. Baumer and E. V. David, who have 
been assistant managers of the applied en- 
gineering department, have been appointed 
assistant managers in the new sales division. 


Cirmax MOLYBDENUM Company.—Rob- 
ert L. Heath, manager of the St. Louis, 
Mo., offce of the Climax Molybdenum 
Company, has been placed in charge of the 
company’s metallurgical service to the rail- 
roads. Before coming with Climax Mr. 


P yi 


R. L. Heath 


Heath was chief metallurgist of the Allison 
Division of the General Motors Corpora- 
tion. After April 1 his headquarters will 
be at the company’s Chicago office, 230 
North Michigan avenue. 
+ 

ELECTRIC STORAGE BATTERY COMPANY.— 
K. W. Green, manager of Exide’s railway 
sales division, has been appointed manager 
of the newly consolidated ráilway and en- 
gineering sales division of the Electric 
Storage Battery Company, Philadelphia, 
Pa. During the past four years, Mr. Green 
has been supervising the engineering sales 
division in addition to his duties as head 
of the railway division. 


Obituary 


Cor. E. J. W. Racspare, chief engineer 
of the railway division of the Edward G. 
Budd Manufacturing Company, Philadel- 
phia, Pa., died of a heart attack on Febru- 
ary 24. Colonel Ragsdale was 6l years 
of age. 

+ 


MORTIMER MIDDLETON, for the past four 
years Chicago district manager of 
Industries, Inc., and an authority on the 
development of anti-friction bearings and 
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their application to mechanical devices, died 
at his heme in Winnetka, Ill, on Feb- 
ruary 5. 


+ 


Rosert L. Gorpon, vice-president and a 
director of the Pullman-Standard Car 
Manufacturing Company, and a vice-presi- 
dent of the Pullman-Standard Car Export 
Corporation (a subsidiary firm), died at 
St. Petersburg, Fla., on February 12. Mr. 
Gordon was born at New York and was 


General 


Cart R. RosENBERG has been appointed 
assistant engineer motive power of the 
Bessemer & Lake Erie, with headquarters 
at Greenville, Pa. 


A. B. Lawson has been appointed me- 
chanical engineer of the Baltimore & Ohio 
at Baltimore, Md. 


C. S. Perry, superintendent motive power 
of the Atlanta, Birmingham & Coast at 
Atlanta, Ga., has been appointed superin- 
tendent motive power of the Atlantic Coast 
Line, with headquarters at Atlanta. 


H. L. Hoiranp, engineer car construc- 
tion of the Baltimore & Ohio at Baltimore, 
Md., has been appointed assistant mechan- 
ical engineer at Baltimore. 


WILLIAM Moore, superintendent of mo- 
tive power of the Erie at Cleveland, Ohio, 
has retired. Mr. Moore was born at Hor- 
nell, N. Y., and attended Park Institute, 
Pa. In 1906 he was a foreman for the Erie 


William Moore 


at Meadville, Pa., becoming a roundhouse 
foreman at Carbondale, Pa., in 1909, then 
general foreman at Marion, Ohio, in 1915. 
He was advanced to master mechanic at 
Kent, Ohio, in 1918, transferring to Susque- 
hanna, Pa., in 1921, and to Buffalo, N. Y., 
in 1938. In 1941 Mr. Moore was pro- 
moted to assistant to the superintendent of 
motive power with headquarters at Cleve- 
land. He became superintendent of motive 
power there on October 1, 1943. 
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a graduate of Cornell University. Shortly 
after leaving college in 1895 he entered the 
employ of the Baldwin Locomotive Works. 
In 1897 he entered the engineering depart- 
ment of the Pressed Steel Car Company 
where James Buchanan Brady, later to “be 
known as “Diamond Jim” Brady, was em- 
ployed as a salesman of railroad equipment. 
In 1902 when Mr. Brady was elected vice- 
president of the newly organized Standard 
Steel Car Company, Mr. Gordon went 
along as assistant to John Hansen, presi- 


Personal Mention 


S. D. Foster, superintendent of shops of 
the New York Central at Collinwood, Ohio, 
has been appointed assistant superintendent 
of equipment, with headquarters at Cleve- 
land, Ohio. 


F. C. Ruskaup, master mechanic of the 
New York Central at Springfield, Mass., 
has been appointed assistant superintendent 
of equipment, with headquarters at Indian- 
apolis, Ind. 


Georce W. Birk, whose appointment as 
superintendent of equipment of the New 
York Central at Indianapolis, Ind., was re- 
ported in the February issue, was born at 
Indianapolis on April 19, 1900. He is a 
graduate of Purdue University (1925), and 
first entered railroad service in 1918 as a 
machinist apprentice in the employ of the 
New York Central at Indianapolis. He 
served as a special apprentice from 1924 to 
1929, when he became special engineer at 
Indianapolis. On April 22, 1930, he be- 
came assistant air-brake supervisor; on 
February 16, 1936, special inspector; on 
October 1, 1937, lubrication inspector, and 
on August 1, 1940, supervisor of locomotive 
and fuel performance at Buffalo, N. Y. 
On February 1, 1941, Mr. Birk was ap- 
pointed assistant to the general superin- 
tendent of motive power at New York; 
later in the same year assistant superin- 
tendent of-locomotive shops at Indianap- 
olis; on December 1, 1941, superintendent 
of locomotive shops at Indianapolis; on 
July 1, 1942, assistant to the general su- 
perintendent of motive power at New York, 
and on February 1, 1944, assistant superin- 
tendent of equipment at Indianapolis. 


F. R. Hosacx, former mechanical super- 
intendent of the Missouri Pacific at St. 
Louis, Mo., recently released from the 
armed forces, has been appointed assistant 
chief mechanical officer, with the same head- 
quarters. Mr. Hosack was born at Cum- 
berland, Md., on March 3, 1899, and entered 
railroad service on August 1, 1915, as an 
apprentice machinist in the employ of the 
Southern Pacific at Ennis, Tex. Released 
from the armed forces in September, 1919, 
he became a machinist on the Atchison, To- 
peka & Santa Fe at Temple, Tex. On May 
4, 1920, he went with the International- 
Great Northern, and served at various 
points on that line as mechanical foreman, 
enginehouse foreman, and general foreman 
until December 31, 1930, when he entered 
the service of the St. Louis, Brownsville & 
Mexico first as general foreman at Kings- 


dent of the new firm. In 1917 Mr. Gordon 
was elected vice-president, succeeding Mr. 
Brady, who died in that year and when, in 
1930, Standard Steel and Pullman-Standard 
were merged he was elected to the position 
of vice-president and director. 


+ 


WILLIAM ANDERSON, who retired in June, 
1944, as sales manager of the Chicago office 
of the Pantasote Company, died at his 
home in Chicago on February 11. 


ville, Tex., and later as master mechanic. 
On January 1, 1937, Mr. Hosack became 
mechanical superintendent of the Westem 
district of the Missouri Pacific at St. Louis. 
He entered the armed forces on August 
15, 1942, 


A. L. WRIGHT, assistant superintendent 
of equipment of the New York Central, 
has been appointed superintendent of equip- 
ment with headquarters as before at Cleve- 
land, Ohio. 


C. K. JAMEs, master mechanic, Western 
district of the Erie, at Meadville, Pa., has 
been appointed assistant superintendent of 
motive power with headquarters at Cleve- 
land, Ohio. 


W. B. Wuitsitt, whose retirement as 
chief engineer of motive power and equip- 
ment of the Baltimore & Ohio was an- 
nounced in the February issue, was born 
on May 27, 1883, at Lexington, Ky. He 
entered railway service in 1903 as a drafts- 
man in the employ of the Baltimore & Ohio 
at Newark, Ohio. In 1907, he was trans- 


W. B. Whitsitt 


ferred to the Mt. Clare shops at Baltimore, 
Md., where he became an apprentice 1n- 
structor in 1915. He was appointed as- 
sistant chief draftsman in 1917; chief drafts- 
man in 1918; assistant mechanical en- 
gineer in 1922; mechanical engineer in 1926; 
assistant chief of motive power and equip- 
ment in 1937, and chief of motive power 
and equipment in 1942, Mr. Whitsitts 
duties as chief of motive power and equip- 
ment included authority over research, de- 
sign, standards, and new construction. 
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STEAM TEMP.—656°F 
BOILER PRES.—250 P.S.I. 
CYLINDERS—25” x 28” 
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To increase LOCOMOTIVE CAPACITY 


e To increase the capacity of some of its older locomotives, 
a railroad found that the installation of The Franklin System 
of Steam Distribution would produce the drawbar horsepower 


shown on the chart above. 

The alternative, involving higher steam pressure, 
would necessitate a new boiler, frame and running gear. Even 
then, the drawbar horsepower, with piston valves, would be 
substantially less than with The Franklin System. 

You too may find that the answer to today’s demand 
for greater power and speed is The Franklin System of 
Steam Distribution. 


- 
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W. A. Carlson, assistant superintendent 
of motive power of the Erie at Cleveland, 
Ohio, has been appointed superintendent of 
motive power with headquarters at Cleve- 
land. Mr. Carlson was born at Chicago on 


W. A. Carlson 


April 27, 1890. He entered railway service 
in 1906 as a machinist helper in the employ 
of the New York, Chicago & St. Louis 
(Nickel Plate), at Chicago, subsequently 
becoming a machinist at Fort Wayne, Ind. 
He joined the Chicago & Alton (now the 
Alton) in 1913, as a machinist at Chicago, 
and went with the Chicago, Rock Island & 
Pacific as a machinist in 1914. In 1915 
Mr. Carlson returned to the Nickel Plate 
as a machinist and later served as engine- 
house foreman and general foreman at Fort 
Wayne. In 1928 he became general master 
mechanic of the Erie at Hornell, N. Y.; in 
1921 master mechanic, Western district, at 
Meadville, Pa., and in 1943 assistant su- 
perintendent of motive power at Cleveland. 


Frep H. E1NwAECHTER, whose appoint- 
ment as chief engineer of motive power and 
equipment of the Baltimore & Ohio at Bal- 
timore, Md., was announced in the February 


Fred H. Einwaechter 


issue, entered the service of the B. & O. 
as an apprentice in 1913. In November, 
1917, he became a drafsman and in July, 
1923, leading draftsman. He was appointed 
assistant engineer of the Mount Clare shops 
in June, 1927; assistant engineer in the 
locomotive department in June, 1927, and 
mechanical engineer in January, 1942. 
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James H. Witson has been appointed 
chief mechanical officer of the Norfolk 
Southern, with headquarters at Norfolk, 
Va. The position of assistant chief me- 
chanical officer formerly held by Mr. Wil- 
son has been abolished. Mr. Wilson was 
born in Valdosta, Ga. He began his rail- 
way career in 1904 as a machinist appren- 
tice in the shops of the Seaboard Air Line 
at Tallahassee, Fla. From 1909 until Oc- 
tober, 1917, he served in the mechanical 
and electrical departments of the Atlantic 
Coast Line. He then became chief elec- 
trician of the Norfolk Southern. In March, 
1934, he was appointed chief mechanical 
inspector and assistant superintendent mo- 
tive power, and on September 1, 1937, be- 
came assistant chief mechanical officer. 


Norman Warsow, electrical engineer in 
the architects department of the Canadian 
National, has been appointed electrical and 
mechanical engineer, with headquarters as 
before at Montreal, Que. 


F. A. BENGER, acting chief mechanical 
engineer of the Canadian Pacific, has been 
appointed chief mechanical engineer, with 
headquarters as before at Montreal, Que. 
Mr. Benger is a graduate of Queens Uni- 
versity. He began his career as a special 


F. A. Benger 


apprentice at the Canadian Pacific’s Angus 
(Que.) shops in 1911. He was loaned to 
the Dominion government for special duties 
in the Dominion Arsenal at Quebec City, 
Que., during World War I. After return- 
ing to the C. P. R., he rose, by 1942, to 
the position of acting chief mechanical en- 
gineer. In the summer of 1944, he was 
responsible for designing and building en- 
gines 1200 and 1201, the first locomotives 
built by the Canadian Pacific since 1931. 
Mr. Benger’s “1200” class engines will be 
models for part of the C. P. R.’s postwar 
replacement program. 


O. M. Toomey has been appointed assist- 
ant to the superintendent of motive power 
of the Western Pacific, with headquarters 
at Sacramento, Calif. 


R. L. Pierce has been appointed super- 
intendent motive power of the Georgia & 
Florida, with headquarters at Douglas, Ga. 


G. Cuartes Hoey has been appointed as- 
sistant mechanical engineer of the Bessemer 
& Lake Erie at Greenville, Pa. 


R. A. Smarts, chief draftsman and as- 
sistant engineer of the Canadian Pacific un- 
til transferred to the munitions department 
in World War II, has been appointed me- 


Roy A. Smith 


chanical engineer (locomotive) of the 
Canadian Pacific, with headquarters at 
Montreal, Que. Mr. Smith began his rail- 
road career with the C. P. R. in 1908 at 
the Angus (Que.) shops. There he was 
assigned to special war work in the shell 
plant during World War I. Rising to the 
position of chief draftsman and assistant 
engineer by the time of World War II, 
he was again transferred to the munitions 
department, becoming supervisor of many 
of the contracts in the C. P. R.’s munitions 
manufacturing program. 


Joun Roserts, managing director of Na- 
tional Railways Munitions, Ltd., operated 
by the Canadian National, at Montreal, 
Que., retired on January 15. Mr. Roberts 
was born in Kilmarnock, Scotland, on 
November 14, 1881. He became an appren- 


John Roberts 


tice in 1897 and a marine engineer in 1902, 
entering the service of the Grand Trunk 
(now the C. N. R.) at Stratford, Ont, 
1903 as a machinist. Progressing through 
various sections of the shops, he became 
foreman in 1915, general foreman in 1920, 
and superintendent motive power in 1 

In 1925 Mr. Roberts went to Montreal as 
general supervisor of shop methods and 
in 1932 became general superintendent, mo- 
tive power and car equipment, Centra 
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A type of Security Circulator for oil-burning 
locomotives that provides efficient heating sur- 
face with unimpeded circulation 


in oil-burning locomotives 


Since the first installations of Security Circulators in oil- 
burning locomotives were made in 1939, their value for 
improving boiler performance has been conclusively 
demonstrated. 

In such installations the intakes of the Circulators are 
placed as near the mud-ring as possible to improve boiler 


water circulation, which aids in minimizing firebox troubles. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK « CHICAGO 


SECURITY CIRCULATOR DIVISION 


region, with headquarters in Toronto, Ont. 
The following year he was appointed chief 
of motive power and car equipment for the 
system, with headquarters at Montreal. 
Since 1943 until its cessation on January 
15, 1946, Mr. Roberts, as managing director, 
devoted all his time to the National Rail- 
ways Munitions, Ltd. 


H. C. Cann, mechanical engineer of the 
Canadian National at Montreal, Que., has 
been transferred to the hotel department as 
supervisory engineer at Ottawa, Ont. 


Master Mechanics and 
Road Foremen 


S. T. Kuman has been appointed master 
mechanic of the New York Central at To- 
ledo, Ohio. 


R. C. Cross has been appointed master 
mechanic of the New York Central at Co- 
lumbus, Ohio. 


C. F. Burns has been appointed master 
mechanic of the Boston & Albany, with 
headquarters at West Springfield, Mass. 


F. T. SUMNER has been appointed road 
foreman of engines, mechanical department 
—all divisions, of the Norfolk Southern. 


F. L. Horrman has been appointed as- 
sistant master mechanic of the New York 
Central, with headquarters at Buffalo, 
N. Y. 


L. R. Haase, master mechanic of the 
Baltimore & Ohio at Chicago, has been 
transferred to the Buffalo division, with 
headquarters at DuBois, Pa. 


G. L. FISHER, master mechanic of the 
Erie at Meadville, Pa., has been appointed 
master mechanic, Western district, with 
headquarters at Meadville. 


H. L. PHeEtps, master mechanic of the 
Erie at Secaucus, N. J., has been trans- 
ferred to the position of master mechanic 
at Meadville, Pa. 


F. D. DuntoNn, master mechanic of the 
Erie at Avoca, Pa., has been transferred 
to the position of master mechanic at Se- 
caucus, N. J. 


G. W. Swort, general foreman of the 
Baltimore & Ohio at Chicago, has been 
appointed master mechanic, with headquar- 
ters at Chicago. 


Car Department 


H. W. Hucues, car foreman of the Ca- 
nadian National at Limoilou, Que., has re- 
tired. 


H. Hicks, car foreman of the Canadian 
National at Chauvigny, Que., has been 
transferred to the position of car foreman 
at Joffre, Que. 


ARNOLD MEYERS, equipment inspector of 
the Bessemer & Lake Erie at Greenville, 
Pa., has been appointed assistant master car 
builder, with headquarters at Greenville. 


R. LABADIE, foreman of the Canadian 
National at Joffre, Que., has been trans- 
ferred to the position of car foreman at 
Limoilou, Que. 
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B. AssELIN has been appointed car fore- 
man of the Canadian National at Chau- 
vigny, Que. 


O. C. Swanson has been appointed air- 
brake inspector of the Southern, with head- 
quarters at Spencer, N. C. 


C. E. Dyer, general car foreman of the 
Chicago & North Western at Milwaukee, 
Wis., has been promoted to the position of 
terminal supervisor of car maintenance, 
with headquarters at Proviso, Ill. 


Peter Kass, superintendent of the car 
department of the Chicago, Rock Island 
& Pacific, with headquarters at Chicago, 
has retired after 52 years of railroad 
service. 


F. J. CesBuLLa, whose promotion to mas- 
ter car builder of the Great Northern, with 
headquarters at St. Paul, inn., was re- 
ported in the February issue, was born in 
Germany on May 30, 1881. He entered 
railroad service on April 12, 1902, in the 
car department of the Great Northern at 
Havre, Mont., and served as car foreman 
from February 8, 1908 until July 15, 1912, 


nes — r -~ 


F. J. Cebulla 


when he became foreman of the car shops 
at Superior, Wis. In April, 1928, Mr. 
Cebulla was promoted to the position of 
superintendent at St. Cloud, Minn., and on 
December 1, 1937 was appointed assistant 
master car builder at St. Paul. 


Electrical 


GEorGE T. JOHNSON, assistant electrical 
engineer of the New York, New Haven 
& Hartford at New Haven, Conn., retired 
on February 1, after more than 41 years 
of service on the New Haven. 


Shop and Enginehouse 


C. M. HARTMAN has been appointed as- 
sistant foreman of the Pennsylvania, Mid- 
dle division, Altoona, Pa. 


J. M. Frniey has been appointed to the 
newly created position of welding inspector 
of the Canadian National, with headquar- 
ters at Montreal, Que. 


Baven P. TAYLOR, foreman at the Van 
Nest shops of the New York, New Haven 
& Hartford, at New York, has been ap- 
pointed chief inspector at Van Nest. 


E. P. Farrcuitp has become general 
boiler inspector of the Atlantic Coast Line 
at Wilmington, N. C. 


James H. MacLean, assistant foreman 
of the Canadian National at Stellarton, N. 
S., has retired. 


R. L. Ponton has been appointed general 
mechanical inspector of the Atlantic Coast 
Line with headquarters at Wilmington, 
Ne Ç: 

W. N. Nace has been appointed super- 
intendent of shops of the New York Cen- 
tral at Collinwood, Ohio. 


CnarLes M. MELLISH, unit car main- 
tainer of the Canadian National at Truro, 
N. S., has been transferred to the position 
of assistant foreman at Truro, N. S. 


Roy O’BLENIs, assistant foreman of the 
Canadian National at Truro, N. S., has 
been transferred to the position of assis- 
tant foreman at Stellarton, N. S. 


Grant MacLean, locomotive foreman of 
the Canadian National at Sydney, N. S., 
has been transferred to the position of loco- 
motive foreman at Truro, N. S. 


Martin R. Stack, assistant superin- 
tendent of the Van Nest shops of the New 
York, New Haven & Hartford at New 
York, has been appointed superintendent 
of the shops. 


James GARLAND RAyBuRN, who has been 
appointed shop superintendent of the Chesa- 
peake & Ohio at Russell, Ky., as announced 
in the February issue, was born on Feb- 
ruary 14, 1894, at Advance, Ky. He at- 
tended high school and on May 18, 1909, 
entered the employ of the C. & O. as a car 
repair helper at Russell. He became a 


J. G. Rayburn 


car repairer on January 31, 1910, and gang 
foreman on October 1, 1922. He was 
transferred to Parsons, Ohio, as assistant 
general foreman on April 5, 1926; was 
promoted to the position of assistant gen- 
eral car foreman there on November 16, 
1930, and to the position of general car 
foreman on June 12, 1933. He was ap- 
pointed general car inspector at Columbus, 
Ohio, on September 16, 1941; chief car 
inspector at Richmond, Va., on October 
16, 1942, and shop superintendent at Russell 
on December 1, 1945. 
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Joun W. O'Meara, superintendent of 
the Van Nest shops of the New York, 
New Haven & Hartford at New York, 
has retired after 51 years’ service. 


J. J. Daucuerty, recently released from 
the armed forces, has been appointed super- 
intendent of shops of the Southern Pacific 
at Houston, Tex. Mr. Daugherty had 
formerly been general locomotive foreman 
at Houston. 


Obituary 


Harry W. Jones, chief of motive power 
of the Pennsylvania at Philadelphia, Pa., 
died at his home on February 23. Mr. 
Jones, who was 61 years old, had been 
with the Pennsylvania for 43 years. 


A. B. Witson, superintendent of motive 
power of the Southern Pacific, with head- 
quarters at Sacramento, Calif. died at his 
home in that city on December 16. Mr. 
Wilson was born at Osawatomie, Kan., 
on April 3, 1888, and entered railroad serv- 
ice in 1905 as a machinist apprentice in the 
employ of the Missouri Pacific at Osa- 
watomie. In 1911 he entered the service 
of the Southern Pacific as a machinist, 
and was promoted to the position of en- 
ginehouse foreman at Albany, Ore., in 1912. 
From 1925 to 1931 he was assistant master 
mechanic successively at Oakland, Calif., 
Sparks, Nev., and Eugene, Ore. In No- 
vember, 1931 he became master mechanic 
and served successively at Brooklyn, Ore., 
and at San Francisco, Calif. In April, 
1939 Mr. Wilson was appointed assistant 
superintendent of motive power, with head- 
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quarters at Sacramento, and in March, 
1942, superintendent of motive power at 
Sacramento. E 


GeEorRGE CROWDER, superintendent motive 
power of the Georgia & Florida at Douglas, 
Ga., since 1929, died there on December 3, 
1945. Mr. Crowder was born in Meri- 
weather County, Ga., and began his career 


George Crowder 


as a machinist apprentice in the employ 
of the Baldwin Locomotive Works in 1904, 
being appointed track foreman in the erect- 
ing shop at the conclusion of his appren- 
ticeship. In 1904 he went with the El Paso 
& Northeastern (now part of the Southern 
Pacific) as a machinist at Alamo Gordo, 
N. M. He returned to Georgia in 1905 as 
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a machinist in the Waldo shops of the Sea- 
board Air Line and in 1907 became engine- 
house foreman of the Atlantic Coast Line 
at Jacksonville, Fla. After a short period 
of service later in 1907 on the Southern at 
Augusta, Ga., Mr. Crowder became general 
foreman of the Douglas, Augusta & Gulf 
(now the Georgia & Florida) at Douglas, 
Ga. He was appointed superintendent of 
motive power of the Georgia & Florida on 
February 1, 1929. 


R. W. RETTERER, superintendent of equip- 
ment of the New York Central, with head- 
quarters at Indianapolis, Ind., died on 
December 28. Mr. Retterer was born at 
Marion, Ohio, on December 21, 1888. He 
entered railroad service in July, 1904, as a 
caller on the New York Central, and served 
in various minor positions until July 1, 
1915, when he became head draftsman. On 
January 1, 1917, he was appointed assist- 
ant mechanical engineer; on September 16, 
1921, mechanical engineer; on October 1, 
1940, assistant superintendent of equipment, 
and on February 1, 1944, superintendent of 
equipment. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desîred, when it is 
mentioned. 


“FIBERGLAS THERMAL INSULATION.” — 
Owens-Corning Fiberglas Corporation, To- 
ledo 1, Ohio. Twenty-eight page illustrated 
booklet containing design and application 
data on Fiberglas thermal insulations for 
commercial and industrial equipment such 


` as buses, railway cars, trucks, etc. 


Lirr Trucks.—Hyster Company, 1800 
North Adams street, Peoria 1, Ill. Sixteen 
page illustrated booklet describes the 1946 
Hyster 40 industrial lift truck, with pneu- 
matic tires, for hoisting and transporting 
loads indoors and outdoors. 


ELectro-MaGNnetic CHucks.—Hanchett 
Manufacturing Co., Big Rapids, Mich. 
Eighteen-page Bulletin 045-1 describes in 
detail complete line of Hermetic-Coil elec- 
tromagnetic chucks, with illustrations of 
actual set-ups. 


ScuLLIN STEEL.—Scullin Steel Co., 6701 
Manchester, St. Louis 10, Mo. “100 Acres 
of Skill and Steel,” a pictorial tour through 
the Scullin plant, with explanations of the 
operations in the various plants and illus- 
trations of finished castings. 


Case HARDENING. — Surface Combustion 
Corporation, Toledo 1, Ohio. Four-page 
Bulletin No. SC-127 describes case harden- 
ing in “Surface” standard rated furnaces. 
Application of pack, liquid and gas car- 
burizing is covered, with illustration of 
case-hardened steel parts and actual furnace 
installations. Includes also a table of pot 
recommendations. 
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It takes a 4-arm man to keep up 
with a SPEED NUT Assembler 


And even with 4 arms, we'll wager he couldn't 
keep up. For it stands to reason a man just 
can’t handle a lock washer, threaded nut and 
a wrench as fast as he could handle a Speed 
Nut alone. 

You don’t need lock washers with Speed 
Nuts, for Speed Nuts are self-locking. The arch- 
ed prongs and base build up a double, spring 
tension lock as the Speed Nut is tightened 
down . . definitely preventing vibration 
loosening. 

You don’t need a wrench with Speed Nuts 
because slight finger pressure is sufficient to 
keep them from turning as they are pulled 
down tight. 


MORE THAN 3000 


T H IN G 


All this adds up to worth-while savings, when 
you stop to think how many nuts, bolts and 
screws are used to assemble your product. 
And don't forget, you won't have to buy lock 
washers, or provide means for stocking them. 

Surely you're interested in reducing your 
assembly costs without reducing the quality 
of your product. So write us today for literature 
or send in your assembly details. 


TINNERMAN PRODUCTS, 


2029 FULTON ROAD, CLEVELAND 13, OHIO 


INC. 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Ltd., London 

In France: Aerocessoires Simmonds, S. A., Paris 

In Australia: Simmonds Aerocessories, Pty. Ltd., Melbourne 
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TITEFLEX_.n- all-metal flexible tubing that stays tight 


has been the solution in similar problems for 
a quarter century in these industries: 


e Automotive: on heavy-duty trucks and 


buses for fuel, oil, and air lines. 


> Aviation: for pressure-tight conduit on 


destructively vibrating ignition systems of 
high horse power aircraft engines. 


e Metal Working: oil lines, coolant 


fluids, high pressure air lines. 


= Chemicals: corrosive acids, high pres- 


sure gases, chemicals of all types. 


We invite inquiries from railroad men. Our 
application engineers welcome the oppor- 
tunity to discuss your problems with you. 
Write to: Titeflex, Inc., 542 Frelinghuysen 
Ave., Newark, New Jersey. 
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HYDRAULIC CYLINDERS.—Logansport Ma- 
chine Co., Inc., Logansport, Ind. Catalog 
84 illustrates and describes the new stand- 
ard Rotocast hydraulic cylinders, with spec- 
ifications and engineering data on the vari- 
ous available cylinder types. 

+ 


WHEEL TREAD GRINDER OPERATING MAN- 
UAL.—American Car and Foundry Com- 
pany, 30 Church street, New York 8. 
“High-Speed Wheel Tread Grinder Oper- 
ating Manual,” printed in color, in folder 
form, shows in detail the construction, in- 
stallation, and operation of the latest de- 
sign of tread grinder on which wheels 24 
in. to 45 in. in diameter may be ground. 

+ 


PRECISION MICROCASTINGS. — Austenal 
Laboratories, Inc., 5932 S. Wentworth ave- 
nue, Chicago 21. Eight-page booklet, “The 
Microcast Process,” explains the process. 
Gives specifications and the physical and 
chemical properties of Vitallium microcast- 
ings and illustrates castings of intricate 
shape and design produced of high melting 
point, non-machineable alloys by Microcast. 

+ 


“SPECIAL MACHINE TooLs For Drest 
ENGINE METAL WORKING OPERATIONS,’— 
W. F. and John Barnes Company, Rock- 
ford, Ill. 48-page pictorial review, de- 
scribing briefly the various Barnes unit- 
type and special machines designed and 
built to perform multiple machining opera- 
tions on Diesel engine components. 


STAINLESS STEEL. — Allegheny Ludlum 
Steel Corporation, Brackenridge, Pa. One 
hundred page Handbook on Stainless Steel, 
with data on 26 types. Finder chart lists 
the more important types of stainless and 
heat-resisting steels made by Allegheny 
Ludlum and analyzes the general and me- 
chanical properties of each grade. Sections | 
following the chart describe the generale’ 
characteristics of these steels, with sugges% 
tions as to their application, and tabulate’ 
the resistance of the most widely used 
grades to attack by various media. Forms, 
sizes, and finishes available also are dis- 
cussed. 

+ 

BearING ALLoys.—Federated Metals Di- 
vision, American Smelting and Refining 
Company, 120 Broadway, New York 5. { 
“Bearing Alloys Technical Manual” pre- 
sents information on the design, construc- 
tion and maintenance of friction-type beat- 
ings for all kinds of machinery. Covers 
The History of Bearing Metals; Some 
Significant Developments; The Effect of 
Composition on Bearing Alloys; The Melt- 
ing of Bearing Alloys; The Bonding of 
Bearings; The Casting of Bearing Alloys, 
and Causes of Bearing Failure. 


WELpeD FasriIcaTion. — The United 
Welding Company, Middletown, en 
“Tailoring in Metal,” a 20-page manual in 
tended to aid engineers and gipa in 

deciding if fabrication by welding and the 
materials made available by this m 
are applicable to their problems. Explains 
various types of welds and how they affect 
static and fatigue load values, with specific 
information about devices which can be 


| used to reduce cost and improve construc: 
| tion. 


Illustrated with drawings and photo- 
graphs. 
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What Railroad Employees Think 
About the Railroad Industry 


R ArLroan employees like their work so well that, if they 
were starting their careers all over, five out of eight of 
them would go to railroading again. Such is the basic and 
characteristic disclosure of a survey of railroad employee 
opinion regarding the railroad industry—conducted for 
Railway Age, Railway Mechanical Engineer and Railway 
Engineering & Maintenance by the Opinion Research 
Corporation of Princeton, N. J.—pioneer organization in 


Government Ownership 


63 per cent of employees say government 
would have done a worse job than private 
managements if it had operated the rail- 
roads during the war. 


16% say “no difference” 


12% have no definite opinion 


9% say govt. would have done a 
better job 


the scientific measurement of public opinion by skilled 
sampling, based on personal questioning by trained inter- 
viewers. 

The three associated Simmons-Boardman railway 
papers arranged for this survey because of a conviction, 

d on long experience in dealing with railway public 
relations problems, that the opinion of the individual em- 
ployee is the keystone to successful relations of the rail- 
Toads with the public—just as, also, what the employee 
thinks about his job and his company is the raw material 
from which the industry’s labor relations, be they good or 
bad, is made. 

These publications were motivated by the belief that, 
the factor of employee opinion being as important as it is 
to the well-being of the railroad industry, an effort should 
be made to get some definite knowledge about it—rather 
than to continue to rely on opinion and intuition, however 
persuasive. No matter how accurate shrewd guesses or 
“hunches” on such questions may be, beliefs thus derived 
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cannot be checked, and, conequently, it is not possible to 
act upon them with the same assurance as with those 
founded on objective quantitative data. 

For example, a personnel officer of the telephone in- 
dustry observed several years ago that the employee rela- 
tions situation of the railroads was fundamentally a 
healthy one, because most railroad work is interesting— 
involving little of the depressing repetitive processes 
which characterize so much of other large-scale enter- 
prise. In the opinion of this telephone executive, such 
friction as might exist between employees and manage- 
ment should be relatively easy to remove—since it would 
all have to arise, not from any inherent characteristic 
of railroad work itself, but either from (1) misunder- 
standing of the facts of the business or (2) from irrita- 
tions in conditions of work which, not arising from any- 
thing fundamental in the nature of railroad work, could 
be corrected with relatively little difficulty. That diagnosis 
can now be said to be no longer merely an opinion but is 
in large measure elevated by this survey to a position of 
objective scientific fact. That is to say, a substantial 
majority of railway employees do—undeniably now— 
like their work so well that, if they were starting in all 
over again, they would still go to railroading. 


“It’s in My Blood” 


Further evidence on this point is provided by the 
reasons those employees (62 per cent) who like the work 
give for liking it, (with the relative frequency of each 
reply indicated by the figure following it in parentheses) : 
Enjoy the work (41) ; “railroading is in my blood” (19) ; 
steady employment (16) ; company is “fine to work for” 
(13); pay is satisfactory (8); chances of advancement 
(7) ; am qualified for the work (6) ; like the pension plan 
(5). The minority who do not like their jobs (31 per 
cent), for the most part, give such reasons as better 
opportunities for advancement elsewhere (34); prefer 
another kind of work (22); could make more money 
elsewhere (18) ; would like better or more regular hours 
(12); would like better working conditions (10) ; rail- 
road work is too hard (7) ; railroads are going downhill 
(4); i. e., only a relatively small ratio (less than one- 
fourth) name some objection which is inseparable from 
railroad work. 

Moreover. when asked what topic they would most 
like to talk about to an executive of their company, al- 
most as many respondents mention some means of im- 
proving railroad service as name either wages or work- 
ing conditions. Specifically, the questions employees 
would most like to discuss with management, with their 
relative numerical weights are: wages, pensions, and 
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Management Is Popular 


Almost nine out of ten employees think 
well of the Pirkei ranking officerof their 
company with whom they are acquainted. 


89% 


6% 


Don’t No 
Like Him Opinion 


Like 
Him 


Sunday and holiday pay (22); better working condi- 
tions (19); improvements in equipment and service 
(19) ; no opinion (18); shorter hours and better shifts 
(6) ; railroading in general (6) ; future of the company, 
how to attract new business (5); greater safety for 
employees and passengers (4); personal problems (4). 

No other industry is so dependent as are the railways 
on a friendly public opinion—because no other industry 
is so minutely regulated, not alone by the federal gov- 
ernment but by government at every level and in every 
locality. Every operation of the railways is surrounded, 
not only by the edicts of regulatory commissions, ad- 
ministrative officials, legislatures and city councils, but 
by an enormous and rapidly growing competing trans- 
portation plant provided at government expense—so 
that, without a relatively high degree of friendly under- 
standing by governmental agencies and officials, the rail- 
roads could not only have no hope of profitable opera- 
tion; they could scarcely operate at all. The opinions 
of millions of people form the governmental environ- 
ment which determines whether the railways will be 
permitted to thrive or will be strangled; and this popu- 
lar opinion is largely the product of the contact of the 
traveling and shipping millions with individual railway 
employees. Relatively few of the public are in touch 
with railway management; to most people the railroad 
employees—be they good or bad, intormed or ignorant 
—are the railroads. 

The Opinion Research Corporation has conducted an- 
nual surveys of public opinion for the Association of 
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American Railroads for the past five years. In the 1945 
survey (see summary in Railway Age, November 3, 
1945, page 717), it was disclosed that 74 per cent of the 
public favored fair and equal treatment of all forms of 
transportation; but, at the same time, 62 per cent of 
those who had an opinion (16 per cent had none) be- 
lieved that such equality of treatment had already been 
attained. The fact that the railroads have to build, main- 
tain, and pay taxes on their roadways—while improved 
waterways are built and maintained by the taxpayers 
without any contribution by vessel operators—has made 
no significant impression whatever on a majority of the 
public, which seems equally unaware of the inequality 
of treatment accorded the railroads which is inherent in 
the fact that commercial highway and air transport facili- 
ties are paid for in large measure from the proceeds of 
general taxation. , 


The Principal Factor in Public Opinion 


There are some 1,400,000 railroad employees—about 
1 per cent of the total population. It seems scarcely likely 
that 51 per cent of the total population (62 per cent of 
those with an opinion) would hold the view, as the 
A. A. R. survey shows it does, that the railroads, high- 
ways, waterways, and air transportation all have equally 
fair competitive environment unless railway employees 
also held some such opinion of the railways’ relative 
competitive position. The Railway Age survey of railroad 
employee opinion confirms this surmise. It discloses that 
64 per cent of railway employees believe that, prior to 
the war, railroads, airlines, and waterway and highway 
carriers all had an equal chance to make a fair profit. 

This substantial majority of employees reached this 
conclusion despite the fact that an even slightly larger 
ratio (68 per cent) is aware that railway taxes—all 
going for general governmental expenses, and none for 
providing railroad facilities—are more burdensome than 
the taxes paid by other forms of transportation, such 
taxes (or, more properly, fees) being largely used for 
the payers’ own benefit. The inference is that, while 
about two out of three railroad employees realize the 
inequality of the railroads’ position as to taxes, they do 
not believe that this inequality has any important bear- 
ing on the railroad’s ability to operate at a profit. With 
such a view of the situation, the employees obviously 
cannot explain it any differently to the general public— 
a condition which. is doubtless an important factor in the 
public belief that the railroads are equitably treated. 


Think Well of Foremen 


Two-thirds of employees rate their su- 
pervisor or foreman as “good”. 


21% say “fair” 


6%—foreman themselves 


5% say “poor” 


2% have no opinion 
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Tolerant of “Federal Aid” 


Only 61 per cent of railroad employees realize that 
there have been “federal aid” appropriations for com- 
peting fo.11s of transportation, and one employee out of 
three believes that such appropriations are a “good 
idea.” Of the 28 per cent of employees who believe 
that the tax-and-regulatory situation before the war did 
not give the railroads an even chance to earn a profit, 


Danger from Competition? 


42 per cent of employees believe that 
competition from other forms of trans- 
portation will bring hard times on the 
railroads, while 40 per cent don’t think so. 


10% qualified answers 


8% no opinion 


just about half would correct the condition by equaliz- 
ing conditions of taxation and self-support. The re- 
mainder would achieve equality through changes in reg- 
ulation and in adjustments in the rate level. Only 41 
per cent of employees are aware of the present contro- 
versy over rate regulation—as typified by the Justice 

ent’s and the State of Georgia’s anti-trust suits 
against the railroads, which, if successful, would destroy 
the “conference” or “bureau” mechanism for initiating 
nte changes, under I. C. C. regulation—and this 41 per 
cent is quite lacking in positive convictions as to what 
rate procedures should be. None of the respondents 
mentioned the Bulwinkle Bill (which has already passed 
the House of Representatives and which would remove 
all question of the legality of the “conference” method 
of rate-making). 

So little importance is, apparently, attached by em- 
Ployees to the contribution of politics to the competitive 
difficulties which the railroads encounter that only one 
employee out of six was able to name a candidate for 
public office (local or state) whom the employee believed 
to be in favor of policies to assure fair competitive con- 
ditions in transportation. 

And yet—despite the evident lack of definite under- 
standing by employees of the principal source of the 
railways’ competitive difficulties and, hence, of the 
means and the place where correction must be forth- 
coming if such dangers are to be mitigated—there is a 
substantial minority (42 per cent) who believe that 
competition is going to bring hard times to the railroads 
and their employees. (The Far West is more optimistic 
with only 32 per cent.) On the other hand, almost 3 
employees out of 4 (70 per cent) believe that railroad 
management is doing all it can to meet this competition ; 
hence the viewpoint of a considerable number of em- 
ployees is rather fatalistic—they conceive that the situa- 
tion is serious but they do not know of anything that can 
be done about it. 

Affirmative responses considerably below the 70 per 
cent average were given by train, engine and yard and 
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“other” transportation employees (66 per cent for both 
groups); by younger employees (57 per cent by those 
under 30 years of age); and by railroaders in the Far 
West (58 per cent). Twenty-six per: cent of the em- 
ployees say that railroad officers are “less progressive” 
than the managers of air and truck lines. On the ques- 
tion of whether railroad managements are as progressive 
as those of rival transport agencies—in which the over- 
all “yes” answer was 60 per cent—below-average opin- 
ions were given by younger employees (e.g., 45 per cent 
by those under 30 years of age) and by employees in the 
Far West (50 per cent). 

Such data appear to justify the conclusion that a sub- 
stantial proportion of railroad employees would be re- 
ceptive to an explanation of the railroads’ competitive 
situation in terms of the diagnosis which prevails among 
most students of the transportation situation, viz., that 
the railroads’ primary need is equality—relative to all 
other forms of long-haul transportation—in taxation, in 
their degree of self-support, and in regulation; and that, 
given such equality, the industry might look forward to 
a future as prosperous as that of any other well-estab- 
lished and economically useful enterprise. 

The A. A. R. public opinion survey, mentioned here- 
tofore, showed that the public appreciates the impor- 
tance of railroads and wishes them well—but is unaware 
that their well-being is in any way threatened. The survey 
of railway employee opinion discloses loyalty to the in- 
dustry and pride in its accomplishments, plus substantial 
misgivings as to the future. That is to say, the employees 
share with the general public a feeling of good will toward 
the railroads and a realization of the public importance 


Is Competition Fair? 
Here is how employees and general pub- 
lic answer question: Before the war did 
the railroads have a chance to earn a 
profit equal to that enjoyed by other 
forms of transportation? 


Say “No” 


33% 
28% 


Employees 
Employees 
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of the industry—but the employees are more apprehensive 
as to the future of the industry than the general public is. 
The employees are aware of inequality in taxation as 
between the railroads and rival agencies of transport, 
but, seemingly, do not ascribe any special significance to 
this factor. If, as most persons who have informed them- 
selves on the railways’ competitive situation believe, the 
establishment of a greater degree of equality in taxation 


and self-support among all agencies is essential to any 
enduring and dependable prospect for railroad prosperity, 
then it is evident that considerable popii and employee 
education in the basic economics of transportation will 
be required. In such an effort, obviously, the employees 
should come first, since it is quite unlikely that the public 
in general will be sufficiently interested to learn more 
about the business than people actually engaged in it. 


Friendliness to Industry Is Employees’ Basic Attitude 


As indicated at the outset of this report, the central 
characteristic of this survey is its revelation of the basic 
friendliness of railroad employees to their industry. They 
appear to esteem it for its accomplishments in war-time. 
It has already been noted that five out of eight employees 
would enter the railroad industry all over again, if they 
had their lives to live over. The employees think well, 
also, of their superiors. Asked to name the highest officer 
of their company whom they had met or talked with, 30 
per cent mentioned a president or vice-president, and an 
additional 44 per cent mentioned a general manager, 
general superintendent or superintendent; only 6 per 
cent expressed a poor opinion of the ranking officer they 
had met. Practically nine out of ten employees have a 
definitely favorable impression of the top management 
of their company so far as it is known to them. Of their 
immediate superiors—foremen and supervisors—only one 
employee in 20 expressed an unfavorable opinion, while 
two-thirds of the employees questioned rated their fore- 
man as “good.” 


In a survey of opinion of employees of the manu- 
facturing industry—sponsored by the magazine “Fac- 
tory” and conducted, as the Railway Age survey has 
been, by the Opinion Research Corporation—respon- 
dents were asked to state their opinion of their union 
leadership. In the Railway Age survey no such ques- 
tion was asked because, in the railroad industry, unlike 
manufacturing, there is no compulsory union member- 
ship—no “closed shop,” no “maintenance of member- 
ship,” no “check off.” Under such conditions of com- 
plete freedom, the membership of an overwhelming 
majority of railway employees in labor organizations 
is sufficient evidence of their confidence in and loyalty 
to those organizations. Since the number of questions 
which an interviewer can ask a respondent is limited, 
the Railway Age survey did not go into matters about 
which reliable quantitative information was already 
available. 


Not only do overwhelming majorities of railroad em- 
ployees respect the qualifications of their superiors—at 
both the top and the supervisory levels—but they think 
well of the performance of their industry as a whole. 
Nine employees out of ten say the industry did the best 
war job it could have done—and less than one employee 
out of ten believes that a better job would have been 
done under government operation; while almost two- 
thirds of employees believe that a definitely worse job 
would have been done if the government had taken over 
the railroads. For peace-time, employee sentiment in 
favor of government operation can almost be said not to 
exist—only 3 per cent of employees expressing a defi- 
nite preference for such an innovation. 

There was some difference in the answers to these 
questions by large groups. Employees with less than three 
years’ railroad service voted 83 per cent in the affirmative 
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and the ratio of “yes” answers rose with length of service, 
reaching 92 per cent on the part of employees with 35 or 
more years of service. On the other hand, of the nine 
per cent who believed that the government would have 
done a better job of wartime railroading than private 
management did, employees with less than three years’ 
service voted in favor of government ownership to the 
extent of 15 per cent of the total and this percentage 
dwindled to only five per cent for employees with 35 or 
more years of service. 

The vote for war-time government operation was only 
3 per cent among employees residing in cities of under 
25,000 population, and was much higher in larger places 
(e.g, 11 per cent in cities of over 500,000). There was 
less friendliness toward government operation in the 
Midwest (6 per cent) than in other territories (the South 
leading with 12 per cent). Tolerance of peace-time gov- 
ernment operation was only 3 per cent by employees as 
a whole—but here again the acceptance of such socializa- 
tion was highest among the younger employees and 
among those living in large cities. It was much higher 


“Federal Aid?” 


Only 61 per cent of employees have 
heard of “federal aid”? appropriations 
for highways and airways. 


33% have not 
8% don’t recall 


Transport Subsidies Approved 


Of railroad men who have heard of 
“federal aid” to other forms of trans- 
portation, 55% say it is a “good idea”. 


15% “‘fair idea” 
23% “poor idea” 


7% no opinion 
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The Rate of Profit Employees Believe the Railroads 
Earned in 1944 


36% 


The percentages at the top of bars show the proportion of 
employees who estimate the percentages of profit shown 
at the bottom of the bars. 
estimates is 27%. 


5% 6-9 10 
or less % % % 


Don’t 
know 


The median value of these 


11-15 16-24 25-34 35-49 50-75 Over 


% J % Yo 75% 


(Interstate Commerce Commission statistics show that the rate of return earned on the 
investment in railroad property in 1944 was 4.18%) 


in the South (8 per cent) than in other territories. Tol- 
erance of government ownership ran lowest in the “offi- 


cials and clerks” occupational classification, and highest 
in maintenance of way, mechanical, and stores. 


Beliefs About the Investors’ Share 


With all their loyalty to their industry and approval 
of its war-time accomplishments, it cannot be said that 
employees’ knowledge of the economic situation of their 
industry from a standpoint of capital supply is remark- 
able for its extent or accuracy. 


The true measure of profit is the return earned on 
“venture capital,” i. e., on stock, but popular opinion 
sometimes considers profit to be the ratio of earnings 
on total investment or on the ratio of stockholders’ 
earnings to total “turnover” (gross revenues). The 
annual report of the Interstate Commerce Commission 
for 1945 shows that 1944 net income (i. e., after taxes 
and interest) was 7.76 per cent of stock and that 
actual dividends were 3.09 per cent of stock. Net 
railway operating income (i. e., after taxes but before 
payment of interest) was 4.18 per cent of the invest- 
ment in railroad property and net income was 7.77 per 
cent of gross revenues. Whichever one of these ratios 
be taken as the measure of railroad “profit,” however, 
it is evident that the actual rate, even in such a rela- 
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tively prosperous year as 1944, is far lower than the 
median of 27 per cent of the opinion of employees as 
to the size of the owners’ share in railroad earnings. 


More than one-third of the employees questioned in 
this survey would not even try to estimate the present 
rate of railroad profits, although 93 per cent said the 
railroads are now making a profit. Asked to hazard a 
guess as to railroad profits “last year” (the question was 
asked in December, 1945), those who accepted the invi- 
tation ranged in their estimates all the way from 5 per 
cent or less to more than 75 per cent, with the median 
of the guesses being 27 per cent. There were no wide 
differences in estimates between territories or age groups 
—but there was a considerable difference among depart- 
ments. The “officials and clerks” category came closest 
with a median estimate of 14 per cent, while train, engine, 
and yard employees were furthest away, the median of 
their guesses being 34 per cent. 
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Consider 10 Per Cent a Reasonable Return The Interstate Commerce Commission annual re- 
K : r ports also show the following average rates of divi- 
Even more noteworthy is the revelation of this survey dends on all stock for the 15-year period : 


that 73 per cent of employees believe that the railroads 


“made a profit” throughout the depression and, further- divides, 
more, the employees are quite generous in the rate of pencon 
profit they believe the railroads should earn. Their 1.84 
opinions range all the way from less than 5 per cent to 352 
more than 50 per cent, with a median at 10 per cent. 2e 
This was the same for all classes of employees—whether 3.09 


by occupation, by seniority, by territory or by age. 


ing percentages of outstanding railroad stocks have re 


Prost: beng: accurately delined as, the: seward “of ceived no dividends whatever in the past 15 years: 


“venture capital,” i. e., the return to stockholders on per on Per Rac 
their investment, the Interstate Commerce Commis- Receiving Receiving 
sion’s annual reports list the net income available to , no Di 2 á 
railroad stockholders at the following percentages to ee Dividends 7 eaaa 157.93. 
stock outstanding during the 15 years prior to 1945: 1931. 26.80 E TT ct aiataseter Greig 67.36 
1932.. 67.15 1940 EASE T 61.71 

P t 1933s nepra 68. Miane LenS ; 

Bet Income RA at 1934.. és 65.74 MY eerie 43.63 
Year to stock Year torstock 19385. SeSi 65.61 1943; vc wrssoreee 42.03 
193902 .0:ssrs. tule 5.77 1938.0 aena deficit 1936......... 63.80 1944........006- 41.54 
E-EN TAANE 1.69 19397 aaa les 1.44 1937.......... 60.36 
1932. e trenk deficit $940.52 ta Gas 2.49 
1933 hare tM 0.26 1941 ORA LEGO $ 87 

LPO See ET E 9 1942.. ateltetatetoas 4 . 

1935............ 0.53 1943.02 e sacs 10,03 Half of the employees (51 per cent) say either (16 per 
A936 cat E 2.23 1944 zai 7.76 
A csgncetee T cent) that they do not know whether employees or stock- 


The Rate of Profit on Investment Employees Believe the Rail- 
roads Should Be Allowed to Earn 


28% 


The percentages at the top of bars show the proportion 
of employees who favor the rates of return indicated at 
bottom of bars. The median of these values is 10%. 


Don’t 5% 6% 7-9 10% 11-15 16-24 25-34 35-49 50% 
know or less % % % % % or 
more 
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How Are Earnings Shared? 


46 per cent of employees say that em- 
ployees get the larger share of railroad 
revenue, while 35% say that the stock- 
holders get the larger share. 


16% no opinion 


39% qualified answers 


(I. C. C. figures indicate that wages 
were approximately 41% of 1944 rail- 
road revenues and that dividends to 
stockholders were slightly more than 
3%). 


holders get the larger share of the revenue dollar or 
(35 per cent) that the stockholders get the larger share, 
while 46 per cent correctly name the employees and 3 
per cent are noncommittal. - 


The I. C. C. reports the percentage of the revenue 
dollar paid out to employees during the past decade as 
follows (with the dividends paid to stockholders shown 
alongside, computed from I. C. C. statistics) : 


Per cent of Per cent of 

revenue paid revenue paid 
Year in wages in dividends 
1938S SOEVEREIN NTETE EEE 47.62 5.87 
1936 AENEAS TEETE ES 45.61 5.72 
1937 cei ies bi Rap EA TOT 47.66 5.46 
938 EE DE EEEE ESE 48.97 3.82 
1939 i e arane Abo aite a di 46.64 4.49 
Et a AEE iene mc cea ae ee 45.71 5.04 
W941) ee eek Seat bide ates 43.61 4.48 
19425 is cn eb aand Set eesd deen: 39.27 3.40 
Ea P hae Ss ca a ee RS 38.88 2.91 
1944s aon dade saeeied ewes 40.88 3.10 


Further evidence bearing on the employees’ knowl- 
edge of the importance of a supply of capital to the rail- 
toads in enabling the industry to provide gainful em- 
ployment is given in the answers when respondents were 
asked to estimate how much capital the railroad indus- 
try had invested per employee. Only 51 per cent of those 
asked ventured to offer an estimate, with the answers 
B a the way from less than $1,000 to more than 
$100,000, and with the answers showing little tendency 
to centralize about any one value. The median of the 
answers was $9,300. 


In 1944 the railways’ investment was $26,631,654,000, 
according to the I. C. C. 1945 annual report, and the 
average number of employees was 1,414,776, making 
the average investment per employee $18,824. 

In “Labor’s Monthly Survey,” issued in January, 1945, 
by the American Federation of Labor, under the head- 
ing “Four Commandments of Progressive Collective 
Bargaining,” the following advice in part is given to 
organized employees: 

“Know your industry and know your company. Get 
such facts as: Costs of operation, outlook for sales 
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and production, particular problems of your company 
industry, past profits and prospective profits. Know 
what a wage increase will cost and what the company 
can pay. ... 

“ .. reserves must be laid aside to buy new machin- 
ery which will increase productivity and make further 
wage gains possible ; and investors must receive enough 
return on their investment to bring your company ade- 
quate financing. You cannot expect all the profit to go 
into wage increases. 

“Work to improve production per man-hour, so 
there will be more income to share... .” 

The foregoing quotation, no doubt, would be sub- 
scribed to-by most of the railway labor organizations, 
since most of them are affiliated with the American 
Federation of Labor. There may be some question, 
however, from the status of employee knowledge of the 
railroads’ financial problems as revealed by this sur- 
vey, whether these principles are as yet fully compre- 
hended and practiced by the majority of railroad em- 
ployees. The same question may be raised, particu- 
larly, of the A. F. of L. advice to “improve production 
per man-hour” in the light of the opinion of railroad 
employees on “full crew” and other such limitations 
on output per employee as disclosed hereinafter. 


The belief was expressed by 79 per cent of the re- 
spondents in this survey that a “full crew” requirement 
is a “good thing for the railroads” and 64 per cent think 
that limitation of the length of trains would also be “a 


“Full Crews” Favored 


79% of employees believe that “full 
requirements are “a good thing 
for the railroads”. 


9% no opinion 


8% say “bad thing” 


E 4% qualified answers 


good thing.” Trainmen, enginemen, and yard employees 
voted 79 per cent and 75 per cent, respectively, in the 
affirmative on these two questions. Asked whether they 
thought that such restrictions would force the railroads 
to increase rates and thus drive away traffic, half of all 
employees answered in the negative; 20 per cent said 
they did not know; and 12 per cent believed that these 
restrictions would discourage traffic, but favored them 
anyhow. 

The interdepartmental variations in the opinion of 
those favoring the full-crew and train-limit requirements 
are as follows: 


` Percent 


Per cent Fer oe 
avoring avoring 
“full crew" erain lit” 


Officials and clerks ................ 


Maintenance of way employees...... 78 58 
Shop and stores employees ......... 83 65 
Train, engine and yard ............ 86 75 
Other transportation employees...... 77 69 


The differences in opinions on these two controversial 
questions as between territories and as between older and 
younger employees were not great enough to be of any 
particular significance. 


173 


Matters Affecting Employees’ Interests 


On the matter of the use of labor-saving machinery 
employee opinion is more favorably inclined— 46 per 
cent of respondents favor the introduction of such ma- 
chinery, even where it results in displacing employees; 
34 per cent oppose improved machinery; 10 per cent 
qualify their answers ; and 10 per cent express no opinion. 

Also bearing on the question of railroad employees’ 
economic ideas are their answers to the question: “What 
might be done to make your job more satisfactory?” 


Only One in Five Asks for Higher Wages 


Only 21 per cent of respondents mentioned higher 
wages; an equal ratio named better working conditions ; 
18 per cent asked for better hours of work. Half of the 
employees (49 per cent) stated that they were satisfied 
with their jobs and had no suggestions to offer for im- 
proving them. This answer was lower (44 per cent) than 
the average by train, engine, and yard employees. It was 
lower also (41 per cent) with employees of less than 9 
years’ seniority. It was lower (41 per cent) in cities of 
over 500,000 population; and it was much lower (only 
37 per cent) in the Far West than in other territories. 

The departmental differences in suggestions for making 
their jobs better are rather noteworthy, and the tabula- 
tion as compiled by the Opinion Research Corporation 
is included. 


Labor-Saving Machinery 


46% of respondents favor adoption of 
new machines which require fewer em- 
ployees than those formerly needed. 


34% “No” 


10% no opinion 


10% qualified answers 


hours dwarfs their interest both in more money and in 
better working conditions. 

Compared with this evidence of relatively moderate 
interest in higher wages and improved working condi- 
tions, the answers received on the subject of pensions 
may occasion some surprise. As is generally known, 
railroad pensions—which may run up to $120 monthly— 


How Departments Differ on Job-Improvement Suggestions 
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It will be noted, for example, that higher wages is the 
principal interest of the “officials and clerks” category, 
but that, for train service employees, the desire for better 


Train Limitation 


64% of employees believe it would be a 
“good thing” to place a regulatory limit. 
on the number of cars permitted in a 
train. 


21% say “bad thing” 


8% no opinion 


7% qualified answers 
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are more generous than the $85 maximum provided for 
other citizens under the Social Security Act (although 
somewhat less liberal in auxiliary benefits to a pensioner's 
survivors). Nevertheless, this opinion survey among rall- 
road employees found 57 per cent dissatisfied with present 
railroad pension arrangements; only 31 per cent satisfied 
with them; while 7 per cent had no opinion and 5 per 
cent gave qualified answers. The principal criticisms of 
the pension system in the order of their importance ( with 
numerical weights to show the relative number of times. 
each criticism was mentioned) are as follows: Payments 
not large enough (47) ; lower the age limit (46) ; reduce 
the length-of-service requirements (27); should pay 
compensation to a widow or child (9) (a widow can now 
draw a pension only if the pensioner’s own benefits are 
reduced). The dissatisfaction ran much higher among 
older employees and in the larger cities than among 
younger employees and in smaller communities. 

The unemployment insurance system on the railroads 
—paid for entirely by the railroads by a 3 per cent tax 
on Hg and which has piled up a fund of almost 
$700 million because the tax on the railroads so greatly 
exceeds the occasion, so far, for unemployment compen- 
sation—is not well understood by many railroad em- 
ployees. In fact, 51 per cent of them believe that em- 
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ployees contribute to this fund, and only 31 per cent 
realize that the whole cost is paid by the railroads. The 
ratio of employees possessing this knowledge was highest 
(39 per cent) in the “officials and clerks” category and 
lowest (26 per cent) among shop and stores employees. 
It was far lower (only 20 per cent) in the South than 
in other territories. A little more than half of the em- 
ployees (53 per cent) say that the present arrangement 
for unemployment insurance is satisfactory; 26 per cent 
have no opinion of it (many of them volunteering the 
comment that they have had no occasion to find out about 
it since they have not had to use it) ; 18 per cent say the 
arrangement is unsatisfactory; and 3 per cent express a 
qualified opinion. 

Among the 18 per cent who are dissatisfied with the 
present provisions for this insurance, by far the most 
important complaint is in the amount of the benefits. 
Other criticisms, much less frequently mentioned, include 


Pensions 


57% of employees say present railroad 
pension arrangements are unsatisfac- 


tory. 


31% say “O.K.” 


7% no opinion 


5% qualified answers 


the contention that the benefits should cover time lost 
through illness—while an equal number of respondents 
believe this insurance should be abolished because, as 
they say, “it encourages loafers.” 

Asked what they think of the chances for promotion 
in railroad work, 40 per cent answered “good”, while 
30 per cent said “just fair”, and 22 per cent said “not 
very good.” There were 7 per cent who gave qualified 
answers and 1 per cent had no opinion. The “old heads” 
voted “yes” more frequently than did the younger em- 
ployees: 36 per cent of employees with less than three 
years of service said “yes”, while affirmative answers 
pere given by 48 per cent of employees with 35 or more 
years of service. 


Suggestions on Promotion 


Asked what might be done to improve chances for 
Promotion, 45 per cent of those who thought chances of 
Promotion “just fair” either could offer no suggestions 
at all, or gave answers too diverse to classify ; 16 per cent 
of this group favored lowering the retirement age as a 
Means of improving the chances for promotion; 12 per 
cent called for more education and training; 8 per cent 
said “eliminate favoritism”; 7 per cent said “eliminate 
seniority” ; 4 per cent said “expand the business.” 

_Of the group which characterized chances of promo- 
tion as “not very good” 42 per cent could either offer 
No suggestions for improving these chances or gave 
answers too varied for classification; 12 per cent asked 
for a lower retirement age; 7 per cent asked for more 
education and training; 20 per cent said “eliminate 
lavoritism” ; 7 per cent said “promote according to abil- 
ty”; and 10 per cent said “eliminate seniority.” ` 
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Almost three employees out of four are either quite 
satisfied with the present seniority rule for promotion 
(62 per cent), or do not believe that the seniority rule 
is applied with sufficient vigor (11 per cent). However, 
17 per cent believe that too much importance is attached 
to seniority, while 10 per cent either gave qualified an- 
swers or have no opinion. As might be expected, it is 
among the younger employees where the greatest dis- 
satisfaction with the seniority rule occurs. Of employees 
under 30 years of age, 38 per cent believe the railroads 
pay too much attention to seniority ; of those 30-44 years 
of age, only 18 per cent are critical; and the ratio of 
criticism declines to 13 per cent for 45-54 age group and 
to 10 per cent among those 55 years or more in age. 
Criticism of the seniority rule runs considerably below 
the average in the South and considerably above the 
average in the Far West. There is more dissatisfaction 
over the seniority rule among employees in the larger 
cities than in the smaller places; and acceptance of the 
seniority rule runs higher among train, engine and yard 
crews than among other classes of employees. 

Dissatisfaction with opportunities for promotion are 
also more pronounced among the younger employees. Of 
those under 30 years of age, 27 per cent are critical. The 
ratio declines to 23 per cent with 30-44 age group, to 
21 per cent with the 45-54 group, and to 16 per cent 
among employees 55 years of age and older. 


Job Training 


On the question of training for their jobs, 57 per cent 
of employees believe that present arrangements are satis- 
factory ; 33 per cent say they could be better; and 10 per 


Criticisms of Pensions 


The figures at the top of the columns 
show the relative frequency of the 
criticisms listed at the bottom. 
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Unemployment Insurance 


53% of employees find the present un- 
employment insurance arrangements 


satisfactory and 26% have no opinion. 


26% no opinion 
18% “unsatisfactory” 


3% qualified answers 


cent either have no opinion or give qualified answers 
Asked how present provisions for employee training 
could be improved, 33 per cent of the group who are 
critical of existing training say that they now receive 
no training at all; 16 per cent believe the training they 
get should be more thorough; 13 per cent believe the 
training period should be lengthened; 12 per cent say 
more capable instructors are needed; 7 per cent believe 
employees should be trained before starting to work; 5 


Suggestions for Improving 
Unemployment Insurance 


The figures at the top of the bars show 
the relative frequency of the suggestions 
given at the bottom. 
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per cent ask for a system of apprenticeship; 4 per cent 
want pay while learning; 14 per cent have views too 
varied to classify ; and 4 per cent have no opinion. 

On the subject of training employees for their jobs, 
on which 57 per cent of employees as a whole said that 

resent arrangements are “good enough,” there was a 

low-average affirmative response (52 per cent) by 
employees under 30 years of age and an above-average 
reply (64 per cent) by employees 55 years old or more. 
The “good enough” answer was below average (52 per 
cent) in the Far West. 

Of employees as a whole, 66 per cent gave a “good” 
rating to their immediate superiors—but younger em- 
pore? and those in cities of over 500,000 population fell 

r below this average. (The affirmative was 51 per cent 
among employees with less than three years’ service and 
59 per cent among those living in the largest cities.) 


Inter-Union Rivalry 


Although this survey did not go into questions of union 
policy to any extent, one question regarding union policy 
was asked, viz.: “Sometimes a union tries to get more 


Are Employees Satisfied With 
Their Present Information 


Asked whether they believe they now 
receive enough information about the 
railroad industry and their own com- 
pany, 73% of the respondents answered 
66 es”. 


22% say “No” 


5% No opinion 


members by asking men in other unions to join theirs. 
Do you think it’s all right for unions to do this or not? 

This is one question of union policy to which, here- 
tofore, an answer has not been available—and that it is 
important is attested by the annual report of the National 
Mediation Board wherein the opinion is expressed that 
so-called “raiding” by one union of another has been 
carried on to an excessive degree. 

The respondents who believe the practice to be “all 
right” were 22 per cent of the total; those who say the 
practice is “not all right” were 57 per cent; 16 per cent 
had no opinion; and 5 per cent gave qualified answers. 
The principal reasons cited by the minority who condone 
the practice are (with the relative frequency of each 
reason indicated by .ne figure in parentheses): A man 
should have a free choice of unions (33) ; the practice 
strengthens the union (31); competition is good for 
unions (16). - 

The two principal reasons why employees who oppose 
the practice view it with disfavor are: An employee 
should be represented by the union of his own craft—each 
craft has its own problems (47) ; union rivalry for mem- 
bers “causes friction”, “destroys unity” (16). 

There was not a great deal of difference among the 
five principal classes of employees on this question. The 
“officers and clerks” category voted 60 per cent that for 
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one union to try to seek to attract members away from 
another union is “not all right”; 59 per cent of main- 
tenance of way employees also voted this way; 56 per 
cent of train and yard crews were against the practice, as 
were 53 per cent of shop and stores employees and 62 
per cent of transportation employees (except train, en- 
gine and yard). 

The divergence in opinion among groups of varying 


seniority was much wider. Employees of 9 years’ service 
or less who opposed such union rivalry were 50 per cent 
of the total. As seniority increases, opposition to the prac- 
tice mounts with employees of 35 years’ service or more 
being 65 per cent in opposition. There is no significant 
difference in opinion from region to region except in the 
Far West, where opposition mounts to 67 per cent, as 
compared to 53-56 in the East, Midwest and South. 


Attitude Toward the Patrons 


On the question of the railroads’ service to patrons, 
61 per cent of employees believe that shippers “are always 
treated with as much consideration as they should be” 
and 70 per cent say that passengers are always so treated. 
(It is significant, perhaps, to note that in the 1945 
A. A. R. survey of public opinion, 41 per cent of recent 
travelers by rail said they had noted a let-down in the 
quality of service received at the hands of railway em- 
ployees). Further on the subject of freight service, 25 
per cent Of the respondents do not believe that shippers 
are always treated with proper consideration, and 14 per 
cent express no opinion. As to passenger service, 24 per 
cent of employees believe passengers are not always 
treated with adequate consideration, while 6 per cent 
have no opinion. 

On this question of service to patrons, there is no 


significant interdepartmental difference in the opinion 
of employees. There is, however, a marked difference in 
the opinions of groups of varying seniority—with the 
“old heads” being more satisfied than the younger ones. 
For example, only 52 per cent of employees with less 
than three years’ seniority are satisfied with the quality 
of service to shippers, while 73 per cent of those with 35 
years or more believe the shippers are receiving all the 
consideration they have coming to them. As to passenger 
service, 62 per cent of the lowest seniority group (less 
than three years’ service) believe patrons are as well 
treated as they deserve to be, while 77 per cent of those 
with 35 or more years of service are satisfied with treat- 
ment accorded to travelers. 

There are noteworthy differences on this question, also, 
as between territories. In the East 68 per cent of em- 


Sources of Employee Information 


Respondents were asked to name the principal sources of their information about 
the railroad industry, and their own company, and this chart portrays their answers. 
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Figures at top of bars show relative fre- 
quency with which sources named at the 
bottom of the bars were named. 
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ployees believe shippers are sufficiently well treated, with 
only 54 per cent of employees in the South holding this 
view—with employees in the Midwest and Far West 
occupying a position midway between the two extremes. 
As for passenger traffic, it is again the East which shows 
the highest ratio of employee approval of existing treat- 
ment of customers. The ratio is 76 per cent. In the South 
it is 72 per cent, in the Midwest 68 per cent, and in the 
Far West 59 per cent. 

These ratios, of course, do not necessarily evidence a 
greater degree of complacency among employees in one 
territory than in another, because it might well be that 
there is some absolute variation in the quality of service 
among territories—especially as traffic may be more con- 
gested in one area than in another. 

Employees were asked whether they believe that treat- 
nent of patrons can be left to the discretion of employees 
or whether, on the other hand, special rules are needed for 
employees’ guidance. Only 28 per cent feel that special 
rules are unnecessary ; 47 per cent believe such rules are 
required ; and an additional 19 per cent say that both rules 


Chanees of Promotion 


Asked what they think of the chances 
of promotion in railroad work, 40 per 
cent of employees say the chances are 
good. 


30% say 

“fair” 
22% say “not 
very good” 


8% qualified answers 


or no opinion 


and the exercise of the employees’ individual judgment 
are called for. Only 6 per cent of the respondents quali- 
fied their answers or expressed no opinion. 

Respondents were then asked whether the railroads 
should provide “special training schools on how to handle 
the public”, and 63 per cent expressed themselves in the 
affirmative; 29 per cent said “no”; and 8 per cent had 
no opinion. 


Inter-Union Rivalry Not 
Favored 


Percentages by which groups of vary- 
ing years of service declare themselves 
opposed to a union’s seeking to take 
members away from another union. 


65% 
59% 
54 
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35 or 20-34 10-19 9 or 
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Years of Service 


On the question of whether or not special training 
schools are needed to teach employees how to deal with 
the public, the category of “officials and clerks” came in 
with the highest ratio of affirmation (69 per cent). Train, 
engine and yard crews were the lowest occupational 
category in their approval of such instruction (58 per 
cent affirmative). Employees of low seniority are more 
receptive to this schooling than the “old heads” (66 per 
cent of those with less than three years’ service approv- 
ing, while 58 per cent of those with 35 or more years of 
service endorse the suggestion). : 

Territorially, the ratios favoring formal schooling in 
public contacts are as follows: Midwest 60 per cent: 
south 62 per cent ; east 63 per cent; far west 69 per cent. 


Where Do Ideas About the Railroads Originate? 


The Opinion Research Corporation concludes that 
there is evidence of a considerable degree of misinforma- 
tion or lack of information on the part of railroad em- 
ployees. “One of the biggest problems to overcome in any 
educational campaign directed at employees,” it says, “‘is 
the belief most of them now have that they are sufficiently 
informed about the railroad business.” 

Three railroad employees out of four (73 per cent) 
believe that they now receive enough information about 
the railroads. The “officials and clerks” are most positive 
on this point, their ratio of affirmative answers being 86 
per cent. New employees were somewhat less positive 
(64 per cent) and so were those in the Far West (63 
per cent). Only 22 per cent think they do not receive 
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enough information; 5 per cent are in doubt about 1t- 
The principal sources of their information about the 
railroads which employees name (with the relative fre- 
quency of mention of each source) are as follows: news- 
papers and general magazines (42); bulletins, pam- 
phlets, and notices (37) ; fellow workers (29) ; company 
magazines and newspapers (16); railroad industry pub- 
lications (15) ; union publications (15). i 
Asked to express their preference for magazines OF 
newspapers issued especially for railroad men, 27 per 
cent of those questioned could not name any publication 
that they particularly liked; 23 per cent named their 
company magazine; 16 per cent specified their union 
publication; 11 per cent mentioned specific craft maga- 
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zines (having in mind, presumably, such departmental 
publications as Railway Mechanical Engineer or Rail- 
way Engineering & Maintenance); Railway Age was 
named by 9 per cent. Since Railway Age does not cir- 
culate to any extent among railway employees in the 
ranks, its mention by as high a percentage of employees 
as this appears larger than might reasonably be expected. 


The Survey Plan 


This Opinion Research Corporation’s survey of rail- 
road employee opinion is based on a total of 1309 per- 
sonal interviews with a representative cross-section of 
all types of railroad workers, with the exception of 
section hands and gang laborers who were purposely 
excluded from the survey. This exclusion was made 


How Training Could be 
Improved 


Suggestions were asked from those who 
say present arrangements are inadequate 
— figures at top of bars indicate relative 
frequency of the principal recommen- 
dations. 
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because of language and other difficulties which, it was 
expected, would be encountered in interviewing a large 
proportion of these laborers; and on two assumptions, 
viz., (1) that many of these employees were war-time 
acquisitions with only limited opportunity, as yet, to 
form definite convictions about railroad work and (2) 
that, where these employees had concrete opinions about 
the railroad business, there was no reason to suspect 
that such opinions would be materially different from 
those of other employees. In short, it was believed that 
a reliable cross-section of employee opinion could be 
secured with the omission of these employees apd, since 
their inclusion would have been difficult and expensive, 
they were omitted. 

Interstate Commerce Commission wage statistics 
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bulletins and data from the Bureau of the Census were’ 
used as guides in determining the correct proportions 
of the different classifications of employees to interview 
and the localities in which to do the interviewing. 

Interviewing was confined to counties which in April, 
1940, had either (a) 4 per cent or more of their male- 
worker population employed in railroad work or (b) 
more than 1000 male railroad workers. Such counties, 
although numbering less than 600 of the 3070 U. S. 
county total, included about 78 per cent of all railroad 
employees in the country. Consequently, it was possible 
at a considerable saving of time and expense to select 
the sample in places having some concentration of rail- 
road employees, while maintaining a reasonably com- 
plete coverage. l 

If a sample is to reflect accurately the views of the 
total population, it must have the same proportion of 
old and young, office workers and shop workers, etc., as 
the total population. The following table compares the 
sample and the total population it is meant to represent. 
It will be noted that the two coincide closely. 


Per cent Per cent each 

each class class is of total 

Groups of employees is of sample r.r. employees 
Officials and clerks ............ : 17 15 
Way and structure workers ee 9 8 
Shop and stores workers ......... 32 34 
Train and yard crews............ 30 29 
Other transportation workers ..... 12 14 
Under 45 years of age ..... Mite 47 50 
45 years and over ............... 53 50 
ree ; 32 34 
Midwest : alte ae AE 35 36 
South .. ..... Jide Rate Ree td 17 18 
Far West) 3.60. e206 coke p aiie e ns 16 12 


Every survey based on less than 100 per cent enumer- 
ation of the population under study is subject to a cer- 
tain error due to the size of the sample. This error, 
however, can be calculated by standard methods. 

For example, in this survey 89 per cent of the total 
respondents say that the railroads did the best war-time 
job of transportation that they could have done. In a 
sample of this size (1,309 cases), based on a representa- 
tive cross-section, the chances are 99 out of 100 that 
any error due to size of sample would not exceed 3.3 
per cent. In other words, if all railroad workers in the 
United States in the classifications under consideration 
were to be interviewed, those believing that the railroads 


Opinions on Job Training 
57% of employees say present pro- 


visions for training employees for their 
jobs are adequate. 


quate 


10% qualified answers or no 
opinion 


did the best possible war-time job would almost certainly 
comprise between 87 per cent and 91 per cent. 

For practical purposes, therefore, it can be stated that 
the sample is of adequate size, and the taking of addi- 
tional cases would not have changed the results to any 
significant degree. 
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Tue heavy repair shops and the enginehouses have been 
hampered in their efforts to maintain the larger and pre- 
cision-built lecomotives and cars constructed during the 
last decade because of the inadequate and obsolete design 
of many of the machine tools with which they were 
equipped. A thorough study was made of this situation 
on the Baltimore & Ohio by the shop practice bureau, 
motive power department, and recommendations were 
made by the general superintendent motive power and 
equipment to the management regarding a program for 
the purchase of new machinery to replace the older equip- 
ment that was obsolete in design and otherwise unsatis- 
factory. This program was approved and an expenditure 
of $2,582,730 was authorized for the years 1944 to 1946, 
inclusive. Many machines were purchased and installed 
during 1944 and 1945. They had features such as indi- 
vidual motor drive, hydraulic and push-button control. 


and selective speeds and feeds which tend to reduce the 
manual effort required to operate the machines. Being 
designed for the job for which they are intended, they 
operate more efficiently and their greater output results 
in economical amortization periods. 

Heavy repair shops were given primary consideration 
in the replacement program. The old machines replaced : 
in these shops, if they were of suitable design and in good © 
condition, were transferred to less important repair shops 
to replace older and less efficient equipment and thereby 
made possible more satisfactory and economical operation 
at the smaller repair points. Those machines which had 
outlived their usefulness were scrapped. 

On this and the following pages are presented a list of , 
the machinery ordered by the Baltimore & Ohio during’ 
1945, illustrations of some of the equipment, and the avail- 4 
able data on the performance of the items illustrated. 


Machine Tools and Equipment Ordered in 1945 by the Baltimore & Ohio 


Machine Number Machine Number Machine 
2 ton electric hoist 3 30-in. by 120-in. gap grinder 1 48-in. by 138-1n. trailer trucks 4e 
1¥%-ton electric hoist 1 No. 4 Kling punch and shear 1 Clartor 6 tractors 4 
l-ton left-hand crane 1 3-in. by 48-in. vertical miller 1 10-gauge by 10-ft. power brake 1 
6-ton electric hoist 1 52-in. Turchan follower-mill. mach. 1 312 cu.ft. per min. air compressor 1 
3-ton crane outrigger . . 5 90-in. driving wheel lathe . 1 412 cu.ft. per min. air compressor 4 
§-ton tractor and roustabout crane 3 @#-in, Bullard vertical turret lathe 2 312 cu.ft. per min. air compressor. ... 2 
36-in, ready power unit 5 #2-in. Bullard vertical turret lathe 1 187 cu.ft. per min. air compressor.... 1 
400-amp. welder and charger 1 2-in. No. 4 Warner & Swasey turret lathe 1 850 cu.ft. per min. air compressor 2 
30-in. cylinder and valve boring bar 5 18-in. engine lathe saa 1 200-gal. pumps ..... mid Seve RNE 5 
300-Ib. Bradley hammer aa 1 20-in. engine lathe ............ 1 200-gal. pumps ... S 2 
100-ton hydraulic spring strimper 2 36-in. Ohio heavy-duty shaper 1 Ash conveyors .... . 3. 
100-ton hyd. equip. for banding press 1 36-in. by 36-in. by 10-in. planer 1 50-ton drop-pit table ee ha 
6-in. by 6-in. power machine saws 5 90-in, journal truing attachment 1 Rag washing machine È 3 te. 
6-in. DeWalt saw s 1 21-in. engine lathe . . 2 150-hp., 150-lb.-per-sq.-in. No. 168 Eco ~ 
100-ton hyd. cyl. and valve bushing press 1 Ain drill press, four-spindle 1 nomic stationary fire-tube boiler ` ~ 2: 
2%-in, by 6-in. flue-cleaning sand Rotoblast 1 4-in. drill press ...... 1 300-hp., 200-Ib.-per-sq.-in. H-111 No. 17 > 
26-in. friction cut-off saw . 2 3-in. drill press, two-spindle 1 water-tube stationary boiler ..........- = 
2%-in. by 6-in. flash welding machine 1 24-in. by 24-in. woodworking shapers 2 8-ft. 6-in. by 9 ft. %-in. underfeed, side- 5 

-in. flash welding machine 1 300-Ib. double rated acetylene generators A dump, single-retort stokers ...... 
36-in, conveyor unit 1 600-ton wheel press 1 5-ft. 6-in. by 6-ft. 6-in. 6-C-66 underfeed, = “= 
AB brake test racks 2 36-in. by 12-ft. heat-treating furnace 1 side-dump, single retort stokers 2., 
34-in. by 3-ın. drill grinders 5 200-ton bulldozer 1 60,000-Ib.-per-hr. non-deaerating vertical +3 

À ! = 


0-in, by X-in. drill grinders 4-in. billet shear 


(1) Airco No. 41 Travograph for eight-torch multiple operation, complete with work and tracing 
tables, installed at Cumberland, Md., bolt and forge shop—lt replaced two Oxygraph cutting 
machines of obsolete design—(2) Monarch Model NN engine lathe for machining piston rods at 
Cumberland, Md. locomotive heavy-repair shop—Lathe has 30-in. by 14-ft. capacity with 16 
speeds, six to 303 r.p.m., and 48 feed changes—lIt replaced a 24-in. by 12-ft. engine lathe— 
(3) Three-inch Acme Mode! XN upsetting, heading and forging machine at Cumberland bolt and 
forge shop replaced l-in. and 2'/2-in. obsolete forging machines—(4) No. 3A Warner & Swasey 
Universal hollow hexagon turret lathe with 23/2-in. swing and 4'2-in. by 441%4-in. bar capacity 
replaced old style No. 3A turret lathe at Mt. Clare, Md. automatic shop—(5) Betts-Bridgeford 
45-in. by 9-ft. 3-in. journal truing lathe replaced obsolete 33-in. machine at Washington, Ind. 
wheel shop—Lathe is double-end gap type with each carriage equipped with opposed-type 
burnishing attachment and has three speed- and four feed-changes—Machines of this type were 

also installed in the Mt. Clare, Cumberland and Glenwood wheel shops 


(6) No. 567 and 567A boring 
bar made by Electro-Motive 
Division, General Motors Cor- 
poration, installed at Mt. Clare 
shops for boring lower decks of 
Diesel locomotive engines— 
(7) Do-All metal band saw, 
Model V-26 at Cumberland 
bolt and forge shop has 26-in. 
throat depth, 12-in. work 
thickness capacity, automatic 
power feed, and illuminated 
magnifying attachment — (8) 
Chambersburg 750-Ib. motor- 
driven pneumatic forging ham- 
mer replaced two 300-Ib. ob- 
solete hammers at Cumberland 
bolt and forge shop—The ham- 
mer has 27-in. stroke, 11Y2-in. 
by 5'%2-in. die surface and a 
»speed of 125 blows per minute 
(9) Two King 52-in. heavy- 


wartiesl haring mille in- 


type feedwater heaters 


d: 


New Machine Tool vs. Old Machines— 


Illustra- 
tion 
No. Machine Tool 


1 Travograph 


Operation 


Cutting: Circular liners 
Brake levers ...... 
Coupler wear plates.......... 
Barber roller spring seats and 
2 30-in, by léin. Turning new piston rods ............ 
engine lathe Refitting piston rods... . 


3 3in. forging ma- Forging: Loop hangers izo so- Tiana 
chine Spring rigging pins.. 
Crosstie braces .... 


Slack adjuster screws 
4 No, 3A turret Machining and threading : 
lathe Whistle elbows 


Speed bushings .........-...- 

- Steel speeds . 2. air ees 

5 4S-in. by 9/e Truing axle journals with wheels 

in. journal mounted (pairs) .. Fay ve 
truing lathe 


“u 


Metal-cutting saw Cutting out: Spring hanger header.. 
ate ine rubbing dies .. 
Radius shear blades .. 


a Nibbing dies ......... 
8 Pneumatic forg- Forging: Sword spring hanger. ... 
ing hammer .. Driver-brake tS cowed 
- Grate-shaker fulcrums ....- 
9 S2-in. vertical 


Facing: cylinder-head joints .... 


boring mill.... Machining: Truck cradles ... 


$ 4 Truck boxes ...... j 
11 Drill grinders... Regrinding: 7/ss-in. to ¥4-in. dril 5... 
4 T/yw-in. to 25¢-in, drills 
12 90-in. wheel lathe Turning; Tires mounted on wheels 
(pairs) ......... 5 ow 2 EAA 
15 100-in. boring lis. pah Driving-wheel tires 


mi è 
16 24-in. by 72-in. Turning: New locomotive axles. ....- 
engine lathes Crank pins from billets... 
19 Axle lathe Turning: New S-in, by 9-in, axles... 
Second-hand 5%-in. by 10-in. 


iS 
axles 


ž q New 6%-in. by 12-in, axles- 
non ill. 6-ft. radial drill Tine Ura ta pee 
Side rods 


Binders ....... 
Guide bars- 


(10) Yale & Towne three-ton crane truck, Model K-42-SH-6-7-78. 
equipped with Ready Power unit at Mt. Clare, Md.; Glenwood, Pa; 
Grafton, W. Va.; Ivorydale, Ohio, and Washington, Ind., locomotive 
shops for handling heavy locomotive material—(11) Sellers No. 1G and 
No. 6G self-contained pedestal-type drill grinders with built-in motor 
and coolant system—These grinders of up to %g-in. and %4¢-in. to 3-in. 
capacities replaced old-style grinders at Mt. Clare, Md.; Cumberland; 
Glenwood, Pa., DuBois and Ivorydale, Ohio, locomotive heavy-repalt 
shops—Operation: regrinding drills up to 3 in. in diameter—(12) Niles 
90-in. heavy-duty driving-wheel lathe at Glenwood locomotive heavy- | 
repair machine shop’ replaced old style 90-in. wheel lathe transferred | 
to enginehouse at another point—(13) Yale & Towne, Model K-42 G- 
10, five-ton crane truck with Ready Power unit installed at Philadel- 
phia, Pa., and Willard, Ohio, Diesel shops for handling Diesel traction 
motors and generators—(14) Portable gas-engine-driven. d.c. << 
arc-welding machine of 300-amp. capacity mounted on rail car used a 
Glenwood, Pa., heavy repair car shops—Portable gas-engine-driven 
welders are also located at Mt. Clare, Md.; Brunswick; Lorain, Ohio, 
and Chillicothe heavy car-repair shops for welding miscellaneous car parts 


parison of Machine Tools Illustrated 


Man-Hours Required 


Old New 
Machine Machine 
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Betts 100-in. boring mill installed in Mt. Clare machine shop— 
Ts a heavy-duty vertical boring and turning mill with power rapid 
at head saddles and tool arms and is used for boring locomo- 

ete —(16) Boye & Emmes 24-in. by 72-in. engine lathe in- 

d in Dubois locomotive heavy-repair machine shop for machining 

E pins, etc.—(17) Portable d.c. electric arc-welding machines of 

}- capacity, manufactured by General Electric, Lincoln, Westing- 
©, Harnishfeger, Wilson, and Hobart, installed in various heavy re- 
r shops and enginehouses during current machinery replacement 
for miscellaneous welding of car and locomotive parts—(18) 

ssors installed at Cumberland bolt and forge shop—The two 
compressors of 671 cu. ft. per min. capacity, complete with after- 
s. ome an Ingersoll-Rand 15¥2-in. by 9'2-in. by 10-in., style 
and the other a Worthington 15'2-in. by 934-in. by 10-in., style 
replaced two 300-cu.-ft.-per-min. machines, which were trans- 

to smaller stations—They supply compressed air for the Cum- 
bolt and forge shop, rolling mill, west-bound transportation 

s and the car-repair tracks—(19) Niles No. 3 axle lathe installed 
Met. Clare, Md., wheel shop—Replacing an obsolete axle lathe 
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German Development of 


Locomotives and Cars" 


Ir may come as a surprise to the many who accepted 
German technical development as a foregone conclusion, 
that much which follows is negative as to such develop- 
ment. However, it at least provides the answer to many 
of the questions raised by men interested in railways and 
their associated and allied industries. In reviewing and 
digesting the information, it is concluded that a number 
of interesting and novel war-pressure developments are 
evident, but there is nothing wholly revolutionary and 
little that is even technically advanced. While the 
Deutsche Reichsbahn} was a well-knit system capable of 
high volume transportation, the equipment, facilities, and 
methods were at best conventional and in many instances 
antiquated. 

Improved methods of building conventional types of 
equipment received the only particular development at- 
tention. Even this development was largely influenced 


. by the necessity of using unskilled non-German (enforced 


foreign) labor, the ratio of unskilled to skilled labor in 
some of the sub-departments being eight to one. Out of 
this forced activity came some interesting fabrication 
methods. 


Steam Locomotives 


The steam locomotive remains by far the greatest 
source of motive power although there are extensive elec- 
trified operations located in Germany. Many experi- 
mental types of steam locomotives were built in the past 
25 years. In 1924 Krupp built a direct-drive steam-tur- 
bine Pacific-type locomotive for express service on the 
DRB. It was not successful and the detailed information 
has been available in the United States for many years. 


~ German engineers commented that it had been impossible 


successfully to use the direct drive and, further, that the 
water consumption was highly excessive. 

In 1928 a 2-10-0 freight locomotive to burn powdered 
coal was installed. It failed to meet design expectations. 
The fuel loss through the stack was so high as to render 
it inefficient. In 1929 to 1930, a high-pressure 4-6-2 
express locomotive was constructed by Loffler-Schwarz- 
kopff. The operating pressures exceeded 1,700 Ib. per sq. 
in. and it likewise was impractical. The performance did 
not justify continuing it in service. 

A further novel development that pre-dates the war are 
the. condensing locomotives built by Henschel and Sons 
of Kassel. These are all two-cylinder, 2-10-0 locomotives. 
The first was built in 1931 for the Argentine State Rail- 
way. In 1933, another was built for the Russian Rail- 
ways. In 1936, six more were built for the Argentine 
and in 1939 a condenser-equipped tender was built for 
the Iraq State Railway. Immediately preceding the war 
a considerable number were built primarily for operation 
in the east and these have operated throughout the war. 

This locomotive has a steam turbine placed near the 
top of the smokebox which drives a draft fan. Exhaust 
steam from the cylinders powers the turbine and then 
flows through a pipe to the condensers on the tender. 
Three fans on the tender draw cooling air over the two 
condenser radiators placed vertically along each side of 
the tender. The turbine rotating these fans uses the ex- 


* Abstract of report entitled, “German Railroad Technical Development,” 
released by the Office of Publication Board, Department of Commerce, 
Washington, D. C. i 

t German State Railway, abbreviated DRB. 
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Development restricted mainly 
to production methods because 
of lack of skilled labor and 


priority given to war materiel 


haust steam from the smokebox turbine and then exhausts 
it into the condenser. 

Several claims were made for the performance of the 
condensing locomotive, one of 1,200 miles without requir- 
ing water replenishment. A better figure, and one sup- 
ported by authorities, is 700 miles. A number of them are 
now being operated by the Military Railway Service, 
Army Transportation Corps, for service performance 
data and this information will be available from that 
source at a future date. 

German comment was not favorable. It would indicate 
that they considered the arrangement only justified where 
water was most scarce or highly contaminated. One of 
the DRB officers commented that the two fan turbines ad- 
versely affected the efficiency of the locomotive and that 
the device was impractical, difficult to operate properly, 
and persistently required excessive maintenance. One 
advantage of the locomotive was that no steam was ex- 
hausted to the atmosphere and, therefore, the locomotive 
was not so readily located by airplane or artillery ob- 
servers. f 

In more recent years the tendency has been toward the 
conventional steam locomotive with force-feed lubrica- 
tion and feedwater heating but continuing hand firing. 
The standardized war-time locomotive was a 2-100 
type without feedwater heating. Both two-cylinder and 
three-cylinder engines have been built but many of the 
third-cylinder chambers have been blocked and the rod 
left off. Most recently only the two-cylinder locomotive 
has been constructed. 

The substitution of steel for copper in firebox sheets 
and staybolts, a war necessity, has now convinced the 
German railroad people of the superiority of steel for 
these purposes and steel will remain the standard appli- 
cation. 

An interesting feature was developed in connection with 
the investigation of locomotive builders. At Maschinen- 
fabrik Esslingen, Wurttenberg, the war-time standardized 
locomotive was being built with 8,000 man-hours and 
that included processing of much of the material and 
parts. This represents a reduction, according to the 
plant officers, from a previous requirement of 22,0 
man-hours. During the period of greatest construction 
and, in fact, until a few days before the capitulation most 
of the workers were impressed foreign workers (non- 
German in the language of the German officers). These 
workers had little or no skill. To meet this condition 
many operations considered skilled were so set up as to 
eliminate the skill requirement. At the same time ma- 
terial fabrication was devised to minimize processing 0p- 
eration that involved skill. For example, cylinders and 
valve chambers were bored using a tool head that fixed 
the bore diameter without frequent skilled adjustment. © 
The tool bits for the first pass, or roughing cut, were 
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fixed in the head. When the horizontal boring bar was 
withdrawn after the first pass, four tool bits for the 
finishing bore were extended to the proper cutting posi- 
tion by the simple tripping of small levers. The second 
pass finished the bore. 

This same principle was followed in much of the drill- 
ing and machine work, using templates, jigs and fixtures 
to eliminate layout, calipering, and measuring. In short, 
it was an intensified adaptation of the principle of the 
mass production methods used in our automobile indus- 
try to locomotive building. Flame cutting to template 
and stack flame cutting were extensively used and the 
cut surface was not subsequently machined. Brake 
hangers, brake levers, spring hangers, spring equalizers, 
and similar parts were flame cut and all forging or 
machining eliminated. 

Main and side rods were made from drop-forged heads 
and an I-section rolled bar, welded electrically under pres- 
sure. A Siemens welding machine with pressure and 


current controls was used. The current was passed, 


through the sections to be welded and when the proper 
temperature was reached, butt welding was effected by 
pressing the sections together mechanically. Here again 
the forging requirement was limited to the drop (me- 
chanical) Operation on the rod heads. No machining 
was required between or on the heads, leaving only the 
bore for the bushing to be machined. 

The mud ring was made of eight pieces. The sides and 
ends were of bar stock rolled to finished size. The four 
comer sections were flame cut to template and the com- 
plete ring formed by manual electric arc welding in a 
rorating jig that permitted down-hand welding on all 
sides. 

The mud ring, firebox and boiler sheets, waist sheets, 
and dome were all drilled through bushed templates, 
eliminating layout, with the sheets or assembly so held 
in adjustable jigs that the section being drilled was always 
held in proper relation to the drill spindle. In connection 
with the over-all man-hour requirement for construction 
of the locomotive, that for the boiler complete was 1,600, 
a reduction from a former requirement of 4,000 man- 

urs. 

The tender is of all-welded construction without under- 
frame and with two pressed-steel built-up four-wheel 
trucks. The tender capacity is 11 tons of coal and 8,000 
gals. of water. 

The locomotive, as a finished product, is well as- 
sembled and the service performance under the Military 
Railways Service has demonstrated its utility. 


Other Motive Power 


_ The use of Diesel motive power is comparatively lim- 
ited and the better installations have been made in two- 
and three-car articulated trains. A considerable number 
of Diesel switch engines are in use but these are small 
and nearly all of them are mechanically driven through 
a transmission and sprocket chains. Hydraulic drives 
with Diesel power have been introduced experimentally to 
a limited extent. Diesel-electric motive power is by no 
Means advanced in development. Gas generation for 
Diesel motive power was experimentally used around 
Stuttgart but the development did not progress satisfac- 
torily, Here again such development was adversely af- 
fected by the prime devotion to making war. Internal- 
combustion-power research personnel and facilities as 
well as the manufacturing capacity were devoted to de- 
velopment and production of power for planes, marine 
vessels, road transport, armored vehicles, flying bombs, 
and similar powered implements of war. 

No combustion gas turbines have been used as prime 
power for locomotives. The only known application of 
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this type is that on the Swiss Federated Railways which 
was constructed by Brown, Boveri at Baden, Switzerland. 
No advance in this development has been reported in the 
past 18 months or since its presentation, about then, to the 
American Society of Mechanical Engineers at New York. 

No new or novel electric locomotive designs have been 
developed. As described by one American authority the 
best to be found in Germany is not superior to the loco- 
motives considered obsolete on electrified American roads. 


Car Development 


In the German passenger car there is nothing tech- 
nically advanced except that here again welding as a 
fabricating medium is used increasingly to accomplish 
weight reduction, material economy, and a lessened con- 
struction man-power requirement on both the body and 
the trucks. The articulated two- and three-car units are 
comfortably appointed but have nothing outstanding. 
The conventional passenger-train cars are not at all re- 
markable in this regard. Many of the cars are equipped 
for electric heating from a head-end power source. But, 
all such cars seen, and all of the record data obtained, 
shows them also equipped for hot water or steam heating. 
The modern American passenger car is superior in con- 
ception, layout and appointment. 

Two of the special trains identified with certain high 
placed personages of the Nazi organization were ex- 
amined. They are comfortably, even ornately appointed 
and equipped. Again, there are many American cars that 
meet all of the requirements of comfort and pleasing at- 
mosphere without the excesses of these near monstrosi- 
ties. 

There are several novel designs of freight cars, many 
especially adapted to particular commodities and with 
specialized loading and unloading arrangements. These 
include (1) A bunker or container car for the transpor- 
tation of processed coal; (2) a car for hauling powdered 
fuel, equipped with three tank-like sections completely 
enclosed with a tightly closing hatch and designed for 
self-clearing through small bottom discharge openings, 
and (3) a closed hopper car for grain transport fitted 
for hatch loading and chute discharge. 

A radical development is a 16,000-gal. tank car of arc- 
welded construction without an underframe and with 
four-wheel, built-up arc-welded steel trucks. The tank 
is 32 ft. 614 in. long over heads with a 9% ft. inside 
diameter and is equipped with two baffle plates equally 
spaced from the ends. These cars have been in service 
in most of the countries of Western Europe and all re- 
ports would indicate satisfactory service, with some few 
instances of head failures. 

Arc welding has been generally used in freight-car con- 
struction, both for body and truck fabrication. Material 
economy, reduction in weight, and decreased man-hour 
requirement, are the influencing factors. 


Brakes and Couplers 


There are few cars equipped with automatic couplers. 
Such as have been applied are on passenger cars in the 
Berlin and Hamburg areas and include air and electric 
connections. These latter have not been entirely satis- 
factory and frequent service failures occur. The loco- 
motive and train braking system are quite antedated 
and little if any development attention is indicated. The 
older types of air brakes are in general use. 


Journal Bearings 


Most of the locomotives and cars are equipped with 
bronze or bronze white-metal-lined bearings. The loco- 
motives are equipped with oil-lubricated driver bearings. 

(Continued on page 192) 
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New York Central Develops 


“Smoke-and-Odor" Hot-Box Alarm 


Arter a period of development and testing which has 
been in progress since’ 1933, the New York Central has 
evolved a practical hot-box alarm which it has now pro- 


grammed for general installation on its passenger rolling ~ 


stock and locomotives. The alarm system employs two 
indications—smoke for observation outside the train and 
to identify the over-heated box, and a distinctive and un- 
pleasant odor which conveys the message to the interior 
of the train. The alarm was designed primarily for ap- 
plication to friction bearings, but has been adapted to and 
is being installed in roller-bearing journal boxes. 

In its latest form this alarm consists essentially of two 
containers or “cartridges” which are placed in cavities 
provided in the bearing for that purpose. Each cartridge 
is filled with a different liquid and has a small orifice 
sealed with a fusible metal which melts at a pre-deter- 
mined temperature and releases the liquid. At this tem- 
perature the liquid vaporizes as fast as it can escape 
through the orifice. The liquid from one cartridge pro- 
duces a distinctive and penetrating odor and that from the 
other a dense white smoke, both of which give warning 
of an over-heated bearfng. The discharge continues until 
both cartridges are empty, which requires from eight to 
ten minutes. 

The liquid used to produce the odor is ethyl mercaptan 
and the smoke-producing liquid is a mixture of titanium 
tetrachloride and carbon tetrachloride. The gases from 
both of these liquids are non-corrosive and, when diffused 
in the atmosphere, can be inhaled without harmful effect. 
For the fusible element, the melting temperatures that 
have been found most satisfactory are 220 deg. F. for 
roller-bearing applications, 320 deg. F. for waste-packed 
friction bearings, and 450 deg. F. for grease-lubricated 
friction bearings. All three of these temperatures are 


substantially above the normal running temperatures of 
bearings of the respective types. 


Some years ago the 
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Detector cartridges, first 
tried experimentally in 
1933, have been under con- 
tinuous trial and evolution 
since—Present program of 
service installations involves 


more than 35,000 bearings 


New York Central conducted a series of tests which dis- 
closed that carbon steel axles in the normal 40-55 carbon 
range are not adversely affected by temperatures up to 
525 deg. F. 

The cartridges for friction bearings are thin-wall brass 
tubes 5@ in. in outside diameter. These tubes are of two 
lengths, 7 in. and 8 in. The shorter tubes are for 5-in. by 
9-in. brasses and the longer ones for all other bearings. 
The ends of these tubes are fitted with brass cap seats, 
with inside taper threads, which are sweated in place. In 
the seat is screwed a fusible plug. The finding of a satis- 
factory closure of the tubes was one of the most difficult 
phases of the development of successful cartridges. The 
taper threads are 40 per in. 

To distinguish readily between the two types of cart- 
ridges the plug for the odor cartridge has a hex head and 
that for the smoke cartridge, a square head. The head of 
each plug is also stamped with a number which indicates 
the melting temperature of the fusible metal with which 
it is filled. When loaded and plugged the cartridges are 
tested in hot water at 200 deg. F. for ten minutes to detect 
any lack of tightness in the closure. 

The journal bearing is drilled longitudinally to provide 


A cartridge in a tender 

roller-bearing journal box 

discharges a cloud of white 
smoke 
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cavities of suitable depth to receive the cartridges. These 
cavities are located just inside the sloping sides of the 
brass where the metal is thickest. The cartridges are re- 
tained in the brass by Hubbard expansion plugs (dished 
washers), which are pushed into shallow cylindrical coun- 
tersinks at the ends of the cavities. 

The loaded cartridges are placed in the bearing by the 
manufacturer and require no attention thereafter unless 
and until they are subsequently discharged by an over- 
heated bearing, when, of course, they must be replaced. 

The cartridges for roller-bearing boxes are formed of 
thin steel and are 1% in. in diameter by 17% in. long, 
closed by a welded cover in the center of which is a fusible 
plug. These are inserted in pockets in the face of the 
roller-bearing housing. Ears which project out from the 
end of the cartridge fit into recesses in the face of the 


Smoke from the friction- 
bearing cartridges discharges 
in the journal box—The 
characteristic white cloud is 
shown escaping from a 
Passenger-car journal box 


housing, in which they are secured by peening over the 
metal at the edges of the recesses. 


Early Tests 


The first test in road service was made in August, 1933, 
on a branch line. For this test a dummy journal box was 
attached to the underframe of a Pacific type locomotive 
tender. Artificial heating was produced by an electric 
heater and small capsules containing the specified mate- 
rials were thus discharged en route. Observers stationed 


in different cars of the train all reported that the odor was 
so strong that it could hardly have escaped attention by 
any member of the train crew. This test did not, how- 
ever, represent main-line conditions, and the train in- 
cluded no air-conditioned cars. 

On July 16, 1934, the first observations were made on 
a main-line revenue train. It was found that the odor 
from the alarm was plainly noticeable in both air-condi- 
tioned and non-air-conditioned cars. This was still not 
considered conclusive, however, because the container 
used to represent the journal box was well ventilated, a 
condition favorable for the escape of gases. 

On August 9, 1934, a third series of main-line tests was 
made. In these tests a standard journal box equipped 


with an articulated lid was suspended as before under- 
neath the tender. 


The journal-box lid was of the venti- 


lated type but tests were made also with the ventilators 
tightly plugged, so that conditions simulated those in 
service with the tightest known friction journal box. Evi- 
dence of the effectiveness of the “smoke,” as well as the 
odor, of this alarm was developed unexpectedly during 
these tests when the train was stopped by a tower man 
because he saw the smoke of a “hot box” and did not 
know that it was artificially created. 

These three tests established beyond question the fact 
that the odor of the hot-box alarm is strong enough so 


© 


Hubbard Expansion Plug 


Oil Grooves to be Milled 


The cartridges are inserted in deep pockets drilled in friction-type journal bearings 
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that it can hardly escape detection by the train crew, and 
that this is equally true whether cars are air conditioned 
or not. The odor is noticeable for about five minutes. 
About the time the first of the road tests was made, 
several tender bearings on a switch engine operating in 
passenger helper service out of Albany were equipped 
with this alarm for the purpose of determining whether 
any of the materials, including liquids, used would show 


A=1' For 5x9 Bearings | 
A=8' For other Bearings | 


Hot-box detection cartridges employed in friction journal bearings 


deterioration as a result of age, vibration and repeated 
heating and cooling. These bearings, when removed on 
account of wear after about two years of service, were 
sent to West Albany laboratory for examination. The 
hot box alarms were found intact and, when set off by 
heating in an oil bath, were found to function at the stipu- 
lated temperature with no apparent loss of effectiveness. 


Tests on Friction Bearings 


Beginning in October, 1934, 500 alarm-equipped bear- 
ings were applied to J-1 class 4-6-4 type locomotive ten- 
ders. Later 500 additional applications were made to 
K-3 class 4-6-2 type tenders and a small number of pas- 
senger coaches. These applications were followed as a 
service test and care was taken at the outset to acquaint 
the train crews with the application. Small bottles of 
ethyl mercaptan were distributed so that the crews could 
become familiar with the nature of the odor released when 
the alarm functioned. 

The cartridges for this initial application were some- 
what crudely made and several false alarms were given by 
leaking cartridges. However, in the two-year period end- 
ing November 1, 1936, attention was called to 16 actual 
cases of hot-boxes by the functioning of the alarm device. 

Typical of these cases is one which occurred on Octo- 
ber 25, 1936, in which the left No. 3 tender journal box 
was discovered running hot by the odor discharged by the 
hot box alarm. The bearing was found with the lining 
melted out and the brass cracked. Some two and a half 
years earlier the left No. 3 tender journal box on this 
same train ran hot at about the same location. It was 
not equipped with a hot-box alarm and was not discovered 
until the journal had burned off and the entire train of 
nine cars had been derailed. 

On October 15, 1937, 1,000 additional applications were 
authorized. These were applied more or less promiscu- 
ously to locomotive tenders and cars of various types 
over a considerable period of time. Because of the trou- 
ble experienced with these miscellaneous and scattered 
applications, all of which could be traced to defects, prin- 
cipally leaky cartridges, it was decided to defer further 
applications until a more satisfactory cartridge had been 
developed. A new design of cartridge was produced and 
all crown brasses of L-3b and L-3c locomotives were 
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equipped with them in 1941 and 1942 by the builders, All 
L-3b locomotives have now completed at least one shop- 
ping period and there have been no reports of leaking 
cartridges on these locomotives. 

In applications of this type of hot-box alarm to roller 
bearings only one cartridge was applied to each bearing. 
The smoke-producing cartridge was omitted because the 
roller-bearing manufacturers considered it unnecessary. 
The first applications to roller bearings on the New York 
Central were made in 1937 to four new combination mail- 
baggage and six new dining cars. The Pullman Com- 
pany was requested to make similar application to new 
Pullman cars under construction for the New York Cen- 
tral. These experimental applications were gradually ex- 
tended until hot-box alarms were in service on 312 pas- 
senger train cars of all kinds and on one or more classes 
of bearings of 174 locomotives, 75 of which have com- 
plete installations on all engine and tender bearings. 

The experience in roller-bearing service is less favor- 
able than with friction bearings. Most of the trouble on 
the New York Central was caused by defective cartridges. 
It is sometimes difficult in a roller bearing to locate the 
cartridge so that the fusible element will be sufficiently 
close to the source of heat generation to respond promptly 
to over-heating. 

From January 1, 1942, to October 15, 1943, 61 leaking 
or discharged hot-box alarms were reported in roller- 
bearing boxes, the bearings of which were found not 
overheated and were continued in service. During the 

(Continued on page 193) 


Inserting a hot-box-detection cartridge in a trailer-truck roller-bearing 
housing 
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Reading T-1 Locomotives 


T ue Reading now has under construction in its locomo- 
tive shops at Reading, Pa., 10 locomotives of the 4-8-4 
type. These locomotives are identical with 20 others 
which were started in 1945. They are known on the 
railroad as Class T-1 and are for use in fast freight serv- 
ice, The engines develop a tractive force of 68,000 1b. 
and, with the booster, a total tractive force of 79,100 1b. 
The driving wheels are 70 in. in diameter. 
Of the first 20 locomotives, the driving axles of 19 had 
driving boxes with Hennessy lubricators and one was 
equipped with Timken roller bearings. Of the 10 loco- 
motives now under construction nine are being equipped 
with Timken roller bearings on the driving axles and one 
with crown bearing journal boxes fitted with Hennessy 
lubricators. The driving wheels are of the Boxpok type 
fitted with 70-in. tires and. mounted on carbon steel axles. 
The General Steel Castings Corporation’s four-wheel 
engine truck is of the rocker type construction, and is 
equipped with 36-in. wheels. The engine truck journals 
have Timken roller bearings. The trailer trucks are the 
Commonwealth four-wheel Delta type with 44-in. wheels 
and Timken roller bearings. The Franklin locomotive 
booster is applied to the rear trailer truck axle. 
The foundation of these locomotives is a General Steel 
Castings Corporation’s cast steel bed with the cylinder 
crossties and pump brackets cast integral. The cylinders 
are 27 in. by 32 in. fitted with cast iron cylinder bushings. 
The 13-in. valves are the piston type with 7!4-in. travel, 
actuated by a Walschaerts valve gear which is controlled 
by a Ragonnet Type B, 10-in. power reverse gear. The 
crossheads are the multiple-bearing type and the main 
and side rods are forged of carbon steel with floating 
bushings at the main crank pins. The main wheels are 
cross balanced. 
-Mechanical lubricators are used to feed oil to a num- 
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Thirty 4-8-4’s being built in 
company shops are designed 
for fast freight service and 
have a total engine weight of 


441,300 lb. with 68,000 lb. 
tractive forcee—Combined heat- 
ing surface is 6,134 sq. ft. 


ber of points on the running gear. An Edna Model A, 
30-pint, 8-feet lubricator, on the right side, supplies oil 
to cylinders, valves, stoker, booster, flange oilers and 
guides. A King, Model 31, 24-point, 8-feed lubricator, 
on the left side, supplies the engine truck center plate and 
pedestals, driving box pedestals, trailer pedestals, and 
trailer truck radius bar seat. King Model 36 lubricators 
are used on the two air compressors and on the feedwater 
hot pump is a Nathan Type LBW lubricator. 


The Boiler and Accessories 


_ The boiler on these locomotives is the conical type hav- 
ing a large firebox with 465 sq. ft. of heating surface. 
The firebox has a grate area of 94.5 sq. ft. and is fitted 


General Dimensions, Weights and Proportions of the Locomotive 


Builder .. ....... ; .. Company Shops Length over engine and tender, ft.-in. . ........ ui 110—114 
Date built ......... ; ; A 1945, 1946 Gylinder. centers: NN A T aden a 91 
Road class ..... ; ca FAY Wheel bases, ft.-in.: 
Road numbers ... PARINE wees p ... 2100-2129 NE e A a SIAT Sars 19—3 
Steam pressure, lb. per sq. ‘in. - 3 wes 240 Rigid Tere ror WEET, E 19—3 
Drivers, diameter, in. aa si TF 70 Engine, total A TERE 45—10 
Cylinders, number, diameter and stroke in. : 2—27x32 Engine and tender, total . A 5 96—62 
Rated tractive force, engine, Ib. : - 68,000 Weights, 1b.: 
Rated tractive force, booster, lb. Bie hat Sas j are 79,100 Front truck .... TENE s 67,000 
Valve gear, type g TAN s ... Walschaerts Drivers AIN í ... 278,200 
Valves, piston, diameter, in. a s Sioa 13 Trailer truck ...... rae R ; eee 96,100 
Maximum travel, in. ae P 2 £ 7% Engine, total ETOT ; ... 441,300 
Steam lap, in. .... eas ‘ sia 17/18 Tenders: (loaded) saana fa ey) aae dod 367,700 
Exhaust clearance, cee rea ATE ; Petpet A Weight on drivers, per cent weight of engine á 63.04 
Lead: Ms rea ese i ee E a4 F atl Weight on drivers—tractive force ei 4.09 
Cut-off in full Gear, Der cent? a aaa n n 0000 Get 82 Tender: 
Dimensions: Style or type ; . Rectangular 
Height, rail to top of stack, ft.-in. i I5 5 Water capacity, U. S. gal. 19,000 
Hei ht, rail to center of boiler, ftin. ............ i0: 33, Fuel capacity; u: i9; Gals ses à ‘ A 26 
Width overall, ft.-in. i ; 10—83 Trucks sä . Six-wheel 


Putting up the rods and the 
motion work in the erecting 
shop 


One of the 26-ton 19,000- 
gallon tenders under con- 
struction in the Reading Shop 


| Engineer 
190 Railway Mechanical E" 1946 


General Dimensions and Proportions of the Boiler 


Steam pressure, Ib. .. PETRAS 240 
Diameter first ring, outside, i, aAa i 88 
Diameter second ring, in. RERA Conical 
Diameter third ring, outside, in. .............. 96 
Sheet thickness, in. ; 
Smokebsox 22.22.06. eee eee eee 3$ 
Witat a A A E TT oa 15/16 
Seca rine ss. oe SIR oy Sach a aes Me ne ere 15/10 
TUNA P raaa aA E i a a t 15/16 
Bark’ B o tha Lea sds Aaa aA 2 
PE 2) eee eee a Pee oe eee ee J106 
ROE e O TOE E T E 2/18 


Furnace door sheet ... 
Furnace side sheets 

Furnace crown sheet . 
Combustion chamber a is 
Front tube sheet .... ; pip share caret #3 % 
Back tube sheet . LTR TORS PERRET S % 


Firebox length, in. ..... 2. 2.2... eee. ee 
Firebox width, in. 108% 
Water space, ‘front, in. ; ; ashes sf Fas 5 
Water space, k, in. d ee 4 
Water space, sides, in. TONIE 4 
tion chamber length, in. i 45% 
Arch tubes, number, and diameter, in. - (2)3% 


Syphons, number and location 


Tubes, number and diameter, in. (291) 2 
Flues, number and diameter, in. (50) 3% 
Length over tube sheets, ft.-in. . 20—0 
Net gas area through tubes and flues, sq. aft. 9.40 


Auperhéater, type 

Pl a at) Se sy MT re Bituminous and anthra- 
cite 

Grate area, sq.ft. 

Stoker type 

Feedwater heater, type 

Heating surfaces, sq.ft.: 


94.5 
Standard HT 
Worthington 54% SA 


Firebox and combustion chamber 327 
Syphons PAREA 121 
Arch tubes 17 
Firebox, total 465 
Tubes and flues 4,455 
Evaporative, total 4,920 
Superheater A ‘> 1,214 
Combined evap. and superheat. A . 6,134 

+ Boiler proportions: a 

' Firebox heat. surf., per cent comb. heat. surf. 7.58 

1 Tube-flue heat. surf., per cent comb, heat. surf. 72.6 
Superheat. surf., r cent comb. heat. surf. 19.8 
Firebox heat. surf. + grate area 4.92 
Tube-flue heat. surf. + grate area 47.1 
Evap. heat. surf. + grate area .. 52.0 
Superheat. surf. + grate area . 12.8 
Comb. heat. surf. + grate area 64.9 
Gas area + grate area ............. 0.0993 
Tractive force + grate area en 719.6 
Weight of engine + evap. heat. surf. 89.7 
Weight of engine + comb. heat. surf. 71.9 
Tractive force + evap. heat. surf. 13.8 
Tractive force + comb. heat. surf. 11.1 
Tractive force X diameter drivers + comb. 

heat.) 906s Sciacca: I ET CAA 776.0 


with a Security brick arch supported on three Syphons 
and two arch tubes. An additional Syphon is located in 
the combustion chamber, which extends into the boiler 
barrel 45%4-in. A complete installation of Flannery 


flexible staybolts is included in the firebox, located in the | 


sides, throat, back head and combustion chamber. The 
crown stays are of the riveted type. 


The boiler barrel is built in three rings each having 


The first of the Reading's Class T-1 
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1% e-in. sheets. 
is located in the third ring. 


The second ring is conical and the dome 


The firebox roof and side 


sheet, in one piece, is %g-in. thick and the firebox sheets, 


crown, side and combustion chamber, are 3-in. 


_ The 


front and back tube sheets are ¥-in. 

The firebox length is 1263£-in. and the width 108 Y-in. 
These boilers are designed to burn a mixture of 10 per 
cent anthracite and 90 per cent bituminous coal. 

The boilers are equipped with the Elesco Type A super- 


Partial List of Materials and Equipment on the Reading T-1 
4-8-4 Type Locomotives 


Engine-bed; engine and trailer trucks 


Driving wheels; driving wheel tires; 
springs 


Driving box lubricators 
Lateral motion device 


Radial buffer; 
booster 


firedoor; 


locomotive 


Roller bearings; engine truck and 
trailer truck; driving wheels 


Air brakes; air signals; driver brake 


Brake shoes 


Sanders; piston rod packing; valve- 
stem packing; mechanical lubrica- 
tors 


Cylinder and valve bushings . 

Cylinder 
cocks; 
valves . 


protection valves} cylinder 
cylinder cock operating 


Mechanical lubricators; boiler check 


Lubrication grease fittings . 


Lubricator booster oil control valves; 
lubricators for feedwater heater... 


Arch tubes 


Flues and tubes 


Flexible staybolts 
Brick arch 

Thermic Syphons, Cyclone front e end. 
Superheater 


Throttle valves; throttle rigging .... 
Feedwater heater 


Feedwater heater pump control valve 


Injector 
Steam gauges 


Washout plugs; blow-off cock 
Stoker 


Grates . 


fast freight locomotives 


General Steel Castings Corp., Eddy- 
st ne, Pa. 


Standard Steel Works, Div. of Bald- 
win Locomotive Works, Inc., Phil- 
adelphia, Pa. 

Hennessy Lubricator Company, New 
York. 

American Locomotive Company, New 
York. 

Franklin Railway Supply Co., Inc., 

New York. 


The 


Canton, 


Timken Roller 


Ohio. 
Westinghouse Air Brake Co., 

merding, Pa. 
American Brake 
inghouse Air 
Swissvale, Pa. 


Bearing Co., 
Wil- 


Division of West- 
Brake Company, 


U. S. Metallic Packing Co., Philadel- 
phia, Pa. 

Hant. Spiller Manufacturing Corpora- 
tion, Boston, Mass. 


The Prime Manufacturing Co., Mil- 
waukee, Wis. 


Edna Brass Mfg. Co., Cincinnati, 
Ohio. 

Alemite Division, Stewart-Warner 
Cerp., Chicago. 

Nathan Manufacturing Co., New 
York. 


National Tube Co., Pittsburgh, Pa. 

Detroit Seamless Tube Co., Detroit, 
Mich.; National Tube Co., Pitts- 
burgh, Pa. 

Flannery Bolt Co., Bridgeville, Pa. 

American Arch Co., Inc., New York. 

Locomotive Firebox Co., Chicago. 

The Superheater Company, New 
York. 

American Throttle Co., New York. 

Worthington Pump and Machinery 

Cor Harrison, N. 
Pact heimer Company, 
nati, Ohio. 

Ohio Injector Co., Wadsworth, Ohio. 
omotive Equipment Division of 
Manning, Maxwell & Moore, Ine., 
Bridgeport, Conn. 

T-Z Railway Equipment Co., Chicago. 

Standard Stoker Co., Inc., New 


York. 
Hulson Grate Co., Keokuk, Iowa. 


Cincin- 


19t 


Bearings; brass castings . Magnus Metal Div., National Lead 
Co., New York. 

Smokebox hinges The Okadee Company, Chicago. 

Tender: 


Frame; frucks . General Steel Castings Corp., Eddy- 


stone, Pa. 
Roller bearings (20) SKF Industries, Philadelphia, Pa. 
(10) Timken Roller Bearing Co., Canton, 


10. 
American Steel Foundries, Chicago. 
Standard Steel Works Div. of Bald- 
win Locomotive Works, Inc., Phila- 
delphia, Pa. 
W. H. Miner, Inc., Chicago. 
Carnegie-Illinois Steel Corp., 
burgh, Pa. 
A. Stucki Co., Pittsburgh, Pa. 
Westinghouse Air Brake Co., Wil- 
merding, Pa. 
Locomotive Equipment Division of 
Manning, Maxwell & Moore, Inc., 
Bridgeport, Conn. 


Clasp brakes 
Axles; springs 


Dra A gear; hand brake 


Wheels Pitts- 


Side bearings . .... 
Brake application valve 


Tank level indicators 


Spring shackle seat pads; coil 
spring seat pads .............. Fabreeka Products Co., Boston, 
Mass. 
Pae rassurant pied) y EAS E. 1. duPont de Nemours & Co., 


a Inc., Wilmington, De 


heater having a superheating surface of 1,214 sq. ft. 
Water is fed by a Worthington Type 5% SA open type 
feedwater heater having an hourly capacity of 10,000 
gallons. Additional feeding capacity is furnished by an 
Ohio, Type T-60 injector having a capacity of 8,000 gal- 
lons per hour. 

The locomotive and tender brake equipment is West- 
inghouse No. 8ET and the air compressors, two in num- 
ber, are the Westinghouse 8!%-in. cross-compound type 
located at the front end of the locomotive on brackets cast 
as a part of the engine bed. 

The tender is the rectangular type with General Steel 
Castings Corporation’s cast steel water bottom frame. The 
tender tank has a capacity of 19,000 gallons of water and 
26 tons of coal. The tender is carried on two General 
Steel Castings six-wheel trucks and has a total wheel 
base of 37 ft. 8% in. The tender truck axle journals 
are all of the roller bearing type, ten being of the Tim- 
ken design and the remaining 20 being of the SKF type. 


Long-Travel Springs 
On Great Northern Box Cars 


In 1944 the Great Northern built 1,000 50-ton box cars 
of plywood construction* at the St. Cloud, Minn., shops, a 
part of which were equipped with A.S.F. Ride-Control 


5 GREAT MNORTHZRN 


A 
250 


CAPY. 190000 
LOLA? 123400 
wt SSU F 8.5 


trucks.j Late in 1944 this railroad also turned out one 
50-ton steel-frame car with an all-aluminum exterior. This 
car and 24 of the plywood cars are fitted for box-express 
service. For this service the trucks have the longest 
travel of the three spring sizes which can be used in it— 


31% in. The specifications for these springs are as 
follows: 

Outer Inner 
Springs per group . ; ao A eda ails 5 5 
Bar size (round edge flats), in. ... EEE See 1x%  7sx'/m 
Outer diameter, in. . ...... Deh EATEN N S% 3% 
Kree height ins" Gaias. Saqaiecceuny.t0.65 vanscore oes 10% 10% 
Solid! T E E ETEEN talsexte dena atiocaaganvesn 6°/1e 6°/1¢ 
Travel, in. GAM Soars eh eee eT SS 38/10 34/16 
Group capacity, Ib. Mdina sha ipare cae use 57,300 
Group capacity, Mh. se IET STET CET T aun’ 57,300 
Group load rate (per 1/1sin. deflection), Ib. 950 


* Great Northern Builds 1,000 50-ton Box cars, page 345, August, 1944, 
Railway Mechanical Engineer. 

t Two A. S. F. Truck Designs, page 89, February, 1944, Railway Me- 
chanical Eugineer. 


German Development of 
Locomotives and Cars 
(Continued from page 185) 


Asa war necessity, with the reduced availability of copper, 
the bronze used in this bearing was reduced to three 
13%-in. strips dovetailed into the iron shell, one in the 
crown and one in the approximate center of each quarter 
section from the crown; and seven 154 ,-in. round bronze 
plugs driven into and expanded in the lateral face. The 
plugs protect the journal surface in case of a hot journal 
melting out the white metal. 

The crown and adjacent inner surfaces of the shell are 
dovetailed along the length dimensions and lateral tace 
circularly to hold the lining. The lining is composed of 
15.5 per cent antimony, 10 per cent tin, 1.0 per cent cop- 
per, and 73.5 per cent lead. After pouring, the lining is 
finished to a thickness of approximately 3% 6 in. in the 
crown and 7% in. on the lateral face. Satisfactory serv- 
ice is reported and it is intended to continue this design. 

Some of the older and smaller car journals are equipped 
with unlined bronze bearings but the more recently con- 
structed and larger units carry white-metal lined ones. 
These are all oil lubricated by means of a spring sup- 
ported pad with numerous threads suspended in the oil 
pan or well for capillary feeding of the oil. 

Some of the 80-ton cars built for transport of heavy 


Great Northern 50-ton box-express car built with complete siaa iy exterior and equipped with A.S.F. Ride-Control trucks and Timken 
roller bearings 
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war machines are equipped with roller bearings. These 
are dual units with tapered rollers and are of German 
manufacture. 

Mention was made outside of Germany of the use 
of bearings of sintered iron impregnated with graphite, 
and sintered iron and lead. In Germany no use of these 
on motive power or rolling stock could be located or any 
information obtained. One bearing of sintered iron and 
graphite was seen on a small centrifugal water pump. 
This feature is another of those under investigation 
by especially qualified groups. 


Lubricants 


Dr. Ing. Pless, chief mechanical engineer, DRB, stated 
that a synthetic oil identified as Y oil had been developed 
which produced an improved axle journal performance 
on both locomotives and cars. He was unable to supply 
the specifications as his files had either been removed to 
anunknown location or destroyed. However, the informa- 
tion as to the existence of this oil was made available to 
the scientific group investigating liquid fuels and lubri- 
cants and will no doubt be reported at a later date. 


“Smoke-and-Odor” 
Hot-Box Alarm 
(Continued from page 188) 


same period six roller-bearing failures occurred in which 
it was reported that the hot-box alarm did not discharge. 
In the case of 14 other failures the alarm functioned as 
intended ; serious damage was averted. i 

It was found that cleaning of roller-bearing boxes in a 
solution having a temperature of around 200 deg. F. was 
causing the fusible plug, which melts at 220 deg. F., to 
leak, so instructions were issued at the end of October, 
1942, to clean these boxes in a solution having a tempera- 
ture not exceeding 160 deg. F. It was also learned that 
some inspection points made a practice of rubbing the 
end of the hot-box alarm with a packing iron and then 
smelling the iron to see if the alarm was leaking. This 
practice has been discontinued because of damage to the 
fusible plug. Such action is not required to detect a leak- 

ing alarm. am 
In order to guard against defects of manufacture, it is 
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now required that all cartridges, after filling, be tested in 
water at a temperature of 200 deg. F. for five to ten min- 
utes for leakage. Leaky cartridges can be detected with- 
out difficulty by this test. When cartridges are removed 
from the bearing during shop repairs, or for any other 
reason, a similar test is made before they are reapplied. 

Relocation of hot-box alarms in roller-bearing boxes to 
place them nearer the rollers and races in order to reduce 
to a minimum the possibility of failure to discharge when 
the bearing fails is under consideration by the roller-bear- 
ing manufacturers. It has been found impracticable, 
however, to relocate the alarms in some bearings. 

The experience of the New York Central has led to the 
conclusion that the smoke-and-odor type of alarm pro- 
vides a practicable means of assisting train crews ånd 
others on duty along the right-of-way in the detection of 
hot boxes of either the friction- or the roller-bearing type 
before serious trouble develops. The first cost is believed 
to be much less than that of any other type of hot-box 
warning device now available, and only routine mainte- 
nance attention is required during the life of the bearing; 
furthermore, the average costs are expected to be reduced 
in the course of time by the reclamation of cartridges and 
their reapplication to other bearings. 

Believing that fully satisfactory results cannot be at- 
tained unless the applications are sufficiently extensive so 
that train crews, crossing watchmen and maintenance 
men can be properly instructed and become familiar with 
the device, the New York Central has embarked upon a 
program of application which includes all new roller- 
bearing passenger-train cars, all head-end passenger-train 
cars with friction bearings, all air-conditioned passenger 
cars with friction bearings, and all high-speed passenger 
locomotive bearings. This involves the installation of 
cartridges in more than 35,000 bearings. 

The alarm is protected by patents and patents pending, 
and is known as the Twinplex Hot-Box Alarm. Friction 
bearings equipped with this alarm are furnished by the 
Magnus Metal Corporation under an agreement’ which 
stipulates that they will also license other bearing manu- 
facturers to apply the alarm, provided cartridges are pur- 
chased from Magnus. Alarm-equipped roller bearings 
are furnished by the Timken Roller Bearing Company 
and this company also supplies the cartridges oe applica- 
tion by other roller-bearing manufacturers. 

Both the Timken and the Magnus companies cooperated 
with the New York Central in this development. 


D. & R. C. W. 250-ton derrick recently purchased from Bucyrus-Erie and formally christened at Grand Junction, Colo.—The photo shows 
general car foreman A. G. Martin (center) with members of the derrick crew and local stenographic force 


Railway Mechanical Engineer 
APRIL, 1946 


193 


EDITORIALS 


Where Will the 
Savings Be Made? 


It has been suggested many times in these columns that 
the railroads could well afford to set up shop engi- 
neering departments, even on relatively small roads, to 
study the possibilities of effecting economies in the main- 
tenance of locomotives and cars. Such a department 
would be charged with the responsibility of keeping cur- 
rently posted on developments, not only in the railroad 
field, but in industries using equipment such as is used 
or could be used by the railroads in carrying on their 
work. 

Never in the history of industry have there been so 
many new things which have potentialities as far as 
savings in operating costs are concerned. The ad- 
vancement in the arts of welding and metal working 
alone are so great as a result of the production expe- 
rience of the war years that a very substantial part of 
the processes or methods that were used in industry 
prior tọ the war are already obsolete. 


There may be railroads and railroad men who feel 
satisfied that their road or their industry has kept 
pace with the developments in other fields but almost 
anyone. whose everyday work brings him in contact 
with the railroads and also with other industries knows 
that, in many respects, the roads are far behind in 
adapting the ideas, materials and processes that are 
waiting for them at this moment. And, strangely 
enough, it does not seem that there is any group of 
individuals on the average railroad whose sole job 
is to find out about these things and see that their road 
takes advantage of the economies that should rightly 
be theirs. Most everyone on a railroad is so busy just 
keeping the railroad running that they have no time to 
think about the broad problem of spending money wisely 
to save money. 

Take shops, for example. Until the past year no 
locomotive shops have been built in this country since 
before the depression. Almost every road in the country 
is repairing locomotives and cars in repair plants that 
were designed and built back in the days when they had 
twice as many locomotives of considerably smaller type 
than they have today and these shops are still equipped 
with twice as many machine and tool units as are needed 
for the simple reason that in most of the major shop 
departments the tools are so old that they eat up twice 
as many man-hours to produce the same job as could be 
produced on a far smaller number of modern machines 
in half the time. In shop after shop the railroads are 
being denied the economies of modern cutting tools for 
no better reason than that a machine is in too poor con- 
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dition or of insufficient -power to handle a job with the 
new tools. 


When and if the wage increases which labor is now 
demanding of the railroads become an established fact 
the roads are going to find themselves face to face with 
a set of facts that point conclusively to the necessity for 
effecting drastic reductions in operating expenses. We 
wonder if mechanical and executive officers are fully 
alive to just what this means, In round figures, for exam- 
ple, a road with about 500 locomotives, 2,000 freight cars 
and 500 passenger cars has a maintenance of equipment 


department wage bill of around seven or eight million | 


dollars annually. At a dollar an hour each 10 per cent 
increase in that wage bill amounts to the annual earnings, 
straight time, of about 300 men. If, in order to remain 
solvent, it is going to be necessary to perform the work 


of 300 to 600 men without having the men on the pay- ' 


roll somebody is going to have to get busy in a hurry 
and provide the improved facilities that will be needed 
to solve this problem. 

Right now railroad men are suffering from a self- 
induced wave of economy which usually takes the form 
of reduction of forces and suspension of buying capital 
goods used in maintenance of equipment. There's 
a limit to this type of economy and it is worth while to 
suggest that the roads had better start on a definite 
program of studying and making improvements that will 
effect permanent reductions in costs. 


Edueation 
Urgently Needed 


Printed in this issue is a report of a survey of the atti- 
tude of railway employees toward their jobs and toward 
the railway industry and its problems. This survey 
was conducted by the Opinion Research Corporation for 
the Railway Age and two of its associated technical 
monthly publications, the Railway Mechanical Engineer, 
and Railway Engineering and Maintenance. It covers 
1,309 interviews with persons carefully selected to rep- 
resent a cross-section of railway workers correctly pro- 
portional as to jobs, regions, and ages. The probability 
is extremely high that the opinions expressed will not 
err from those actually held by the 1,400,000 railroad 
employees by as much as four per cent, so far as the 
effect of the size of the sample is concerned. 

The nature of the replies to many of the questions 
asked is not greatly different qualitatively from what 
would be expected. They do substitute facts for gen- 
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eral impressions, however. But with respect to informa- 
tion about the industry and attitudes toward certain 
questions of public policy affecting its welfare, there is 
a disturbing lack of accurate information and of ob- 
jectivity in attitude which should command the thought- 
ful attention of every railway officer, irrespective of the 
department within which his responsibility lies. Fur- 
thermore, their state of ignorance is accepted with com- 
placency by a large percentage of the employees. For 
mstance, less than half of the employees believe that 
they get a larger share of railroad revenues than the 
shareholders. On the questions of full crews and train 
limitation, 79 per cent and 64 per cent of the employees, 
respectively, believe them to be a good thing, and 12 
percent of those who favor them do so in spite of their 
wief that they will discourage traffic. 

The facts concerning the poorly informed opinions 
of sabstantial percentages of railway employees in mat- 
ters concerning which the railroads are vulnerable to 
political action are a challenge to the industry, and to 
every corporation in it, to formulate and undertake sus- 
tained campaigns of education in the planning of which 
the best specialized knowledge skill available should be 
employed. 

An encouraging aspect of the survey is the evident 
friendliness of employees, generally, toward the indus- 
try and toward the officers responsible for its manage- 
ment and operation. With this as a foundation on 
which to build, the problem of education can be ap- 
proached with reasonable optimism. 


The ta adi 


Among all of the railroad facilities affected by war 
restrictions and deferred maintenance, lighting is near 
the top of the list. The reasons for this situation are 
aumerous. First, materials have been at a premium or 
were unavailable. Second, lighting equipment in shops, 
enginehouses and yards is constantly subjected, and is 
vulnerable, to the corrosion caused by smoke, dirt and 
locomotive gases. This affects conduit, wiring and 
switches as well as lighting fixtures. The blackout also 
had its influence. While its effect was largely psycho- 
logical, it undoubtedly caused the deferment of many 
badly needed installations, Where additions and im- 
provements were made, it was frequently necessary to 
install material which required concessions by adminis- 
trators of wiring codes. As materials become available, 
it is probable that code requirements will again be raised, 
necessitating the replacement of temporary or sub- 
standard wiring. 

Passenger-car lighting, as well as that on fixed prop- 
erty has suffered from the same circumstances. New 
cars on order and under construction will have the best 
lighting which industry can produce. This will throw 
many of the old and deteriorated systems into sharp con- 
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trast, and will require replacements, particularly if the 
older cars are to be used in the same trains with new 
cars. Passengers are still reconciled to war and re- 
construction conditions, but with increasing competition, 
they are certain to become more critical. 

The situation is not without compensations. In the 
period since lighting facilities were installed in quantity, 
there have been radical developments in light sources 
and lighting equipment. Notable among these is the 
fluorescent lamp. It was being used in quantity before 
the war restrictions were imposed, but the lamps and 
auxiliaries were not well developed and fixtures in- 
cluded a hodge-podge of tinware thrown together to 
meet a demand which grew too fast to permit adequate 
design and engineering. l 

Now there are good lamps, good auxiliaries and well 
designed fixtures. They are still available in limited 
quantity, but they afford some real opportunities. They 
have good distribution characteristics, they require a 
minimum of cleaning, and as replacements they may 
produce from two to five times the illumination of the 
old systems, with no increase in power consumption. 
They will satisfactorily improve car, office and low- 
bay shop lighting. The slimline and the circleline 
lamps afford numerous possibilities for special applica- 
tions. 

For high-bay shop lighting, some new equipment 
is to be had in the form of high-intensity mercury-vapor 
lamps. The 400-watt lamps have been available or 
have been in limited service for some time and to these 
are being added the 1,000-watt high-intensity lamp, and 
the 3,000-watt tubular lamp. Use of the 400-watt 
lamp has been retarded somewhat by its relatively high 
first cost and high replacement cost so that with very 
low power rates it is difficult to justify its application. 
Increased production should change these factors and 
the larger size lamps should also help by reducing the 
number of fixtures required. 

The value of good lighting is difficult to measure. 
Almost invariably, it results in improved working con- 
ditions and causes a “policing” of the shop. Scrap some- 
how gets picked up and because dirt becomes conspicu- 
ous, it is removed. Accident rates are so low that a 
measurement of their reduction in terms of lighting 
is usually impossible. Shop management is quite natur- 
ally unwilling to concede increased work output to bet- 
ter lighting, but in the annals of railroad history, no one 
except those who wish to hide out in dark corners has 
ever objected to really good lighting. : 


Wheel 
Defects 


_ In view of the vital part played by car wheels in rail 


transportation, too much emphasis can hardly be placed 
on the provision of an adequate force of competent 
inspectors to assure the removal of all wheels from 


195 


service as soon as required by wear conditions, or any 
defects specified in the A.A.R. interchange rules. Not 
only must these wheels be removed promptly, but an 
analysis of the causes for unusually rapid wear and 
wheel defects of all kinds has been found on many 
roads to be a basic requirement for improving wheel 
conditions from the point of view of increased service 
life, economy and reliability. 

A study of the causes for freight-car wheel removal, 


reported at the January 15 meeting of the Car Depart- - 


ment. Association of St. Louis, showed the usual pre- 
dominance of roughly 22 per cent of wheels removed 
on account of cut journals; 16 per cent, out of round. 
Rule 73; 14 per cent, seamy wheels, Rule 72; 13 per 
cent, broken rims, Rule 78 R; 9 per cent, brake burn 
comby, Rule 75 C; 6 per cent, brake burn cracks. Rule 
75; 6 per cent, chipped flanges, Rule 78; 4 per cent, 
slid flat, Rule 68; 2 per cent, tread worn hollow, Rule 
76 ; and about one per cent each for the following causes : 
shell out, Rule 71; thin flange, Rule 74 T; vertical 
flange, 74 V; combination tread defects, Rule 75 A; 
built-up tread, Rule 107. 

Analyzing these causes for freight-car wheel removal, 
it is obvious that the most prolific single cause, namely 
cut journals, which necessitates taking out of service 
22 of each 100 wheels removed, is not primarily due 
to any wheel defect. The second most frequent cause, 
out of round, accounting for 16 per cent of the wheels 
removed, is found in both chilled cast and steel wheels. 
The next five causes, namely, seamy wheels, broken 
rims, brake burn comby, brake burn cracks and chipped 
flanges, accounting for a total of 48 per cent of the 
removals, are almost exclusively chilled-wheel defects. 
which is not necessarily an indictment of this type of 
wheel, since it is used on approximately 80 per cent 
of present freight equipment and hence appears on 
repair tracks in proportionately much larger numbers 
than all other types combined. 

The next six defects, including slid flat, tread worn 
hollow, shell out, thin flange, vertical flange and com- 
bination tread defects, account for a total of 10 per cent 
of the wheels removed and are found in both chilled 
cast and steel wheels. Built-up tread conditions are 
found only in steel wheels. The study referred to 
showed no occurrence of defects, such as broken and 
cracked plates and brackets in chilled cast wheels, or 
loose bolts in steel-tired wheels. It stated that there 
are 19 defects which must be looked for in chilled cast 
wheels and a total of 23 defects in multiple-wear, two- 
wear, one-wear wrought steel, cast-steel and steel-tired 
wheels. 

The A.A.R. interchange rules covering freight-car 
wheels, like all other car details, have been devised to 
utilize gages fully and eliminate insofar as practicable 
“judgment” defects, regarding which individual car 
inspectors may disagree. In the last analysis, however. 
it is the experience and good judgment of car inspectors, 
backed up by their respective foremen and car-depart- 
ment officers, which must determine whether a loaded 
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car is safe to move to its destination with some undesir- 
able wheel condition, or whether the car must be delayed 
long enough to change the wheels. 

Car inspctors should be encouraged to examine care- 
fully not only old but new wheels, for it happens occa- 
sionally that even new wheels are turned out of foundries 
or steel mills and wheel shops with defects which have 
been overlooked and constitute a potential hazard. Rail- 
roads have no more important responsibility than train- 
ing and developing car inspection forces competent to 
inspect and remove from service wheels, as well as 
other car parts, which are defective and hence likely to 
interfere with safe, fast, modern rail transportation 
service. 


NEW BOOKS 


Two-Way Rapio—By Samuel Freedman, Published 
1946, by Ziff-Davis Publishing Company, New York 
and Chicago. 506 pages, 6 in. by 9 in. Illustrated. 
Bound in cloth. Price $5.00. 


The book describes the mechanics and applications of 
two-way radio for all forms of fixed, mobile and port- 
able communications. It is presented in non-mathemat- 
ical form and in simple language, which is fully under- 
standable to persons using or who are intending to use 
such facilities. 

In writing it, the author has drawn on his experience 
which dates from the time of spark transmitters and 
crystal receivers. He began his career with the Postal 
Telegraph Company, and has worked as a ship operator 
with the Marconi Wireless Telegraph Company. He 
has designed and made numerous installations of two- 
way radio systems for public agencies, including police 
and forestry services, and has served twelve years in 
the United States Navy asa radio specialist. He is now 
a commander attached to the U. S. Navy Electronics 
Laboratory, at San Diego, Calif. 

Equipment described in the book ranges from 5 kilo- 
cycles to beyond 10,000 megacycles. Also included is 
a thorough description of induction radio and carrier 
current communication techniques. A ninety-page 
chapter on two-way radio for railroads deals with prob- 
lems peculiar to railroad radio, with the uses of radio for 
railroad operation, with radio as a safety device, with 
train power supply, and describes various types of radio 
and inductive communication systems designed for rail- 
road service. The possibilities of microwave communi- 
cation for railroad application are also discussed at some 
length. 

Other chapters in the book deal with basic require 
ments and characteristics of radio equipment and with 
police, highway, marine and aircraft, and personalized 
applications. There are also chapters which deal with 
maintenance and repair, with licenses and with regt- 
lations. 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Maintaining Timken 
Piston Rods and Crossheads 


In order to facilitate counterbalancing steam locomotives 
for high-speed operation, the Chicago, Burlington & 
Quincy has equipped 18 of its M-4-A locomotives of the 
2-10-4 type with Timken lightweight pistons, hollow 
piston rods, two-part crossheads and tin-faced aluminum- 
alloy crosshead shoes. Thirty-six Class O-5-A locomo- 
tives of the 4-8-4 type are similarly equipped, the only 
difference being the use of somewhat shorter piston rods. 

As these locomotives are shopped for heavy repairs it 
is important that the lightweight reciprocating parts, 
made of Timken High-dynamic alloy steel and fitted to 
close tolerances, be carefully inspected and, where worn 
below shop-limits, either scrapped or built up and re- 
machined to standard dimensions, in order to assure 
uninterrupted service until the next shopping. Uniform 
maintenance procedure is essential in connection with 
these vital parts and all Timken piston-rod and cross- 
head assemblies on Burlington locomotives, needing re- 
pairs, are shipped to the Aurora, Ill., shops where special 


Widening worn Timken pis- 
ton rod keys by peening in 
a lathe 
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tools, gages and trained men are available to overhaul 
them. 

On receipt at Aurora the piston, rod and crosshead 
parts are disassembled as necessary and cleaned with 
mineral spirits, equivalent to carbon-tetrachloride. They 
are then painted with alcohol and whiting and tested by 
the Magnaflux method for possible checks and cracks. 
The piston grooves are gaged and, if too wide, the land 
between the two rings is built up by electric welding and 
the standard groove width restored by machining in a 
Bullard vertical turret lathe. While the piston grooves 
are being built up, care is exercised to keep the head at 
about 800 deg. F., the temperature thus being always 
below the normalizing point. The piston rod is ground 
in accordance with standard practice if it can be finished 
above the shop limit for size. 

The piston-rod crosshead fit is checked with a special 
gage and, if there is any evidence of wear on the keys, 
they are widened slightly by placing the rod in an engine 
lathe equipped with an air hammer in the tool post, as 
shown in one of the illustrations, and each key is peaned 
around its circumference, using a rounded tool in the air 
hammer. Widening of the keys in this way gives a little 


Assembled Timken piston, 
rod, crosshead and aluminum 
shoes after reconditioning at 
Aurora shops 


extra stock which permits them to be re-machined in the 
same engine lathe to standard size as regards lateral, this 
size being again checked with the special gage block and 
bluing to indicate points of bearing. By using this 
method, the piston-rod end may be reworked two or three 
times instead of requiring that the rod be scrapped the 
first time lateral play develops on the keys. 

The crosshead halves are also checked using special 
bluing gages developed to test all vital dimensions. If 
the keyways are worn, the bearing surfaces are built up 
and refinished to standard size on a milling machine. 
When the wrist-pin holes are worn they are bored and 
bushed, the bushings being applied with a light press fit 
and rolled at the corners to hold them in place. The 
crosshead halves are then assembled on a stub-end piston 
rod so they can be set up in the boring mill for facing and 
grinding. New crossheads are also similarly machined 
from rough forgings, purchased from the manufacturer. 


The extruded aluminum crosshead shoes, lined with 
block tin for guide-bearing surfaces, are re-tinned in a 
bath carefully restricted to a temperature of 600 to 700 
deg. F. The old tin is melted off, the aluminum surfaces 
then being thoroughly scratched to break down the oxide 
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Bluing gauges, plug gauges 
for rod fit in piston, ring 
gauges, rod diameter gauges 
and piston profile gauges 
used in reconditioning Timken 
piston rod and crosshead parts 


Timken pistons built up on the center land for remachining standard 
ting grooves 


Reworked Timken piston rod 
and crosshead halves ready 
for re-assembly 


coating and allow the tin to adhere. The shoes are again 
immersed in the tin bath and brought up to temperature. 
The next operation is to clamp the shoes, two at a time, 
in a vertical position to a preheated mold which is pa 
with stiff fire clay to seal all openings. The tin 1s pou 
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slowly and allowed to “head” in order to avoid porosity. 

Aurora shops is equipped to weld aluminum if neces- 
sary and so worn bolt holes in the crosshead shoes are 
built up with aluminum and drilled and reamed to stand- 
ard size, which is 1.000 in. min. diameter and 1.001 in 
maximum. The corresponding holes in the crosshead 
halves are checked and, if worn, they are drilled for the 
application of 3% e-in. steel bushings which are pressed in 
and slightly peaned over at the corners to give added re- 
sistance to movement when the crosshead shoes are as- 

sembled in place and the holding bolts applied. 

The final reaming operation on crosshead bolt holes is 
done with the shoes in place and firmly clamped against 
the crosshead bearing surfaces so the vertical component 
of the main rod thrust will be resisted by these surfaces 
rather than the bolts alone which could not take high 
ressures long without excessive wear or breakage. Some 
idea of the accuracy required in reconditioning these 
crossheads is afforded by the fact that only .001 in. toler- 
ance is allowed in fitting the bolts which hold the cross- 
head shoes in place. 

Specific detailed instructions regarding the assembly of 
the Timken crosshead and piston rod, also the main rod, 
wrist pin, etc., when assembled on the locomotive, are 
followed in order to assure satisfactory service. 


Lecomotive Boiler 
Questions and Answers 
By George M. Davies 


Ce eternet u Tor. Me hele of on one 
sire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anon: 7 


5 communications will not be 
considered. 


given te Our readers in the boiler sho 
are invited to submit their problems for solution.) - 


Relation of 
Temperature ond Color 


Q.—Can the temperature of a furnace be determined by the 
color of the fire or flames?—R. E. R. 


A—A. S. M. E. Transactions, Vol. XXI, give the 
following means of determining approximately the tem- 
perature of a furnace from the character of the emitted 
light. The color at a given temperature is approximately 
the same for all kinds of combustibles under similar 
conditions. 


Temperature, 

Character of Emitted Light deg. F. 
Dark red, blood red, low red ................000008 1,050 
Dark cherry red ........ 0.0 ccc cee ccc ee cece eee enes 1,175 
rry, full red sess siccate abso bas os Viens cS eee LES 1,375 
Light cherry, bright cherry, light red ............ 1,550 
Orange saaa nan agen os TO E E wa ,650 
Light Orange ......... 0c ccc ecec cece cee eeeeeees 725 
Yellow? isi oe She ha ook bh eailga E „825 
Light yellow ..........0ccece cee ce eee eeeeeaes 1,975 
Whites. ce. hs sos eni donnae ie late ee EAER 200 


Caulking Aluminum Seams 


Q.—In constructing a riveted aluminum tank, can the seams 
be caulked for tightness in the same manner as with a steel 
tank?—D.E.V. 


A—The riveted joints of an aluminum tank which 
must be pressure tight may be caulked either by deform- 
ing the edges of the plates with a caulking tool or by 
using caulking strips of a softer alloy to seal the joint. 
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Joints which are to be caulked in this manner should 
have edge distances about one and one-half times the 
rivet diameter or about four times the thickness of the 
plate. The spacing of the rivets should not exceed four 
times the rivet diameter nor about ten times the thickness 
of the plate. In some types of riveted seams where it is 
not convenient to caulk with a caulking tool, the joint 
often can be made pressure tight by packing it with a 
material to act as a seal. It is important that such a 
material be non-absorbent, firm enough so it will not 
“bleed” through the joint, and over a period of time 
tough enough not to crack or spall. Such packing ma- 
terial should be non-corrosive to aluminum and should 
be applied in layers thin enough not to affect appreciably 
the strength of the joint. 


Cracking of 
Front Tube Sheet 


Q.—Does the thickness of a front tube sheet have any effect on 
its ability to withstand cracking in the knuckle or flanged corner 
of the sheet ?—R. F. K. 


A.—A canvass of 54 railroads conducted by the Master 
Boiler Makers’ Association showed that the greatest 
source of trouble with front tube sheets was eracked 
knuckles and that this condition existed on all thicknesses 
of sheets in use. 

Laying Out 
Butt-Strap Rivet Holes 

Q.—In laying out the butt straps or welts of a longitudinal 
seam, how are the spaces between the rows of rivets laid out so 
that the rivet holes in the inside and outside butt straps line up 
with the holes in the shell course?—R. S. A. 


A.—In laying out new butt straps for an old shell 
course, templates are made of the rivet holes in the shell 
course and transferred to the new butt straps. A template 
of the holes on the outside of the shell is transferred to the 
inside of the outside butt strap and a template of the 
holes on the inside of the shell course is transferred to the 
outside of the inside butt strap after the butt straps have 
been rolled. In laying out new work, the spaces between 
the rows of rivets for the shell course and the butt straps 
can be determined by the proportional method before the 
sheets are rolled. The spaces between the rivets rows 
for the outside butt straps will be increased over the rivet 
spaces laid out in the shell course and decreased for the in- 
side butt straps. These dimensions may be calculated by 
the use of the proportional method as follows: 


R:Axzr:X 
where 
R = Neutral radius of shell, in. 
A = Space between longitudinal rivet rows, shell, in. 
r = Neutral radius of butt strap, in. 
X = Space between longitudinal rivet rows, butt 


strap, in. 


Feedwater Impingement 

Q.—What is meant by the term, impingement, used in connec- 
tion with the feedwater of a locomotive boiler?—R.A.D . 

A.—Impingement or the shock of impingement is the 
action of the feedwater in entering the boiler against the 
water already in the boiler, chiefly due to their difference 
in temperature. Impingement can be reduced by increas- 
ing the temperature of the feedwater, by the use of feed- 
water heaters, live-steam injectors, exhaust-steam injec- 
tors and also by passing the water through the steam 
space of the boiler before being mixed with the water 
in the boiler. The latter is done by the use of a top 
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boiler check and a spreader, which divides the entering 
water stream into two streams pointed at each side, and 
some form of plate or discharge box over the dry pipe. 
To obtain a more prompt and more complete heating of 
the water as it enters the steam space a spray nozzle is 
used sometimes in place of the spreader. The water 
issues from the spray nozzle in the form of an unbrella- 
shaped film that is immediately broken up into a spray 
as it strikes and condenses the steam and complete heat- 
ing is assured. The combination of the feedwater heater, 
the top boiler check and the spray nozzle is an ideal feed- 
water heating arrangement. The feedwater heater has 
all the advantages of heating by exhaust steam at all 
operating conditions of the locomotive. The top boiler 
check and spray nozzle have the advantage of heating the 
feedwater by live steam and making the water tempera- 
ture the same throughout all parts of the boiler and almost 
completely eliminates the shock of impingement. 


Factor of Safety 


Q.—How was the factor of safety of four established for loco- 
motive boilers? What I want to know is how to arrive at that 
four?—J. R. F. 

A.—The term factor of safety is defined as the ratio of 
the ultimate strength of material or structure to the allow- 
able stress. In boiler work the term, factor of safety, can 
be taken as the ratio of the bursting pressure to the work- 
ing pressure, thus: 

Bursting pressure 
Factor of safety = —————_————_—_ 
Working pressure 


All locomotive boilers operating in the United States 
must have a factor of safety of four to comply with the 
locomotive inspection law. The factor of safety of four 
is an arbitrary margin of safety set by law to protect 
against (1) deterioration due to corrosion; (2) errors 
in workmanship; (3) the interdependence of parts; (4) 
the probability of overload; (5) stresses due to method of 
suspension, and (6) lack of homogeneity in the material. 
The factor of safety computed by the following formula 
must not be less than four in order to comply with the 
locomotive inspection law. 


TXIXE 
RXP 


Factor of safety = 


where 


T = Ultimate tensile strength stamped on shell plates, 
lb. per sq. in. 

t = Minimum thickness of shell plates in weakest 
course, in. 

E = Efficiency of longitudinal joint or ligaments be- 
tween tube holes (whichever is the least). 

R = Inside radius of the weakest course of the shell, in. 

P = Allowable working pressure, lb. per sq. in. 


Preventing Embrittlement 


Q.—Will the application of sodium sulphate to the boiler feed- 
water prevent plate embrittlement ?—R.A.M. 


A.—The application of sodium sulphate to the boiler 
feedwater is one of the methods used for the prevention 
of plate embrittlement. However, caution should be used 
as the addition of a large amount of sodium sulphate 
greatly increases the solids in the boiler water and a 
point is rapidly reached where foaming or carryover re- 
sults. Any chemical treatment of the boiler water to re- 
duce plate embrittlement should be made only after a 
careful analysis of the water has been made. The main 
constituents in boiler feedwater can be determined by 
simple tests, most of which can be conducted by anyone. 
Of course, after these tests are made, someone familiar 
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with water treatment must interpret them. With in- 
structions from qualified companies or individuals, the 
average engineer can soon become familiar enough with 
the testing of boiler water to recognize most of the ordi- 
nary conditions he will encounter in boiler feedwater 
treatment. 


Drilling Axle 
Ends on a Radial 


An unusual drilling job which is being done on a radial 
drill, as shown in the illustration, consists of drilling and 
tapping the end of a roller-bearing passenger-car axle for 
the application of a speed-governor adapter. Other types 
of machines could be used to do this drilling with the axle 
in a horizontal position, but, in this instance, the lower 
end of the axle is inserted in a shallow pit in the shop 
floor and the axle clamped in a vertical position against 
the radial drill work-table. The radial arm is elevated 
and the drill head and spindle brought into position, after 


Set-up for drilling and tapping speed-governor adapter holes in pas- 
senger-car axle end on an American 6-ft. radial 


which the necessary holes in the upper end of the axle 
can be quickly and accurately drilled and tapped. 

This particular drill, an American 6-ft. radial, 1s 
equipped with three work-tables, an arrangement whic 
has the important advantage of avoiding the necessity © 
breaking into one work set-up to accommodate one 0! 
more rush drilling jobs which may come to the shop an 
be scheduled ahead. 
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Grooved vs. Plain 
Driving-Box Bearings 
By A. E. Hickel* 


Judging from the article by S.M.P., entitled “Grease 
Grooves in Driving Box Bearings,” which appeared in 
the December Railway Mechanical Engineer, it is appar- 
ently not fully realized that these chamfered grooves are 
intended to distribute the grease film evenly over the 
journal-bearing surface. Experience and experiments 
have shown that grooves are not responsible for the loss 
of the grease as claimed. These greases will not spread 
longitudinally over 1⁄4 in. and if the grooves are stopped 
within % in. on each end of the brass, the grease film 
will be held in the bearing. 

Any excess of grease working out of the bearing is not 
due to these grooves but is caused by the following con- 
ditions: (1) If the bearing has high spots, which cause 
lcal overheating, the grease will feed faster due to this 
condition. The excess grease thus produced has no place 
to collect and works out between the journal and the brass 
bearing, usually on the inside, i. e., the opposite end from 
the one next to the hub plate. (2) If the grease is too 
soft in consistency it will work out, as well as into the 
grease cellar. (3) If the grease is not properly manufac- 
tured, i. e., if it is made with too long a fiber, or if it is 
not aged long enough, or if it is not of the correct consis- 
tency, it will feed too fast, thereby creating great waste. 

In normally conditioned bearings, properly fitted and 
using a grease of the right consistency and age, with a 
short grainy structure which will feed uniformly through 
the perforated plate, the waste of grease will be so small 
that it can be disregarded and the cake will last for 
thousands of miles. If, on the other hand, the grease is 
too soft or even if it is of proper consistency and becomes 
overheated due to mechanical conditions, considerable 
grease will work out, collecting in chunks as large as a 
man’s hand before they drop off. Under these condi- 
tions, the cake containing the perforated plate is usually 
found lopsided in the cellar. 

In a correct mechanical bearing, which has been prop- 
erly packed, the excess accumulated grease below the 
lower part of the brass should be removed before a fresh- 
ly trimmed cake of grease is charged. Under these condi- 


* Consulting lubricating engineer, Chicago. 


Test locomotive with tem- 
perature recording chart 
mounted on left running board 

of the air compressors 
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tions, the grease cake and perforated plate will always be 
found even and snug up against the journal bearing. Ex- 
cessive grease in the box and cellar will not let the fol- 
lower plate function properly and may prevent the grease 
cake from making contact with the journal bearing. 

Some packers do not bother about removing the old 
accumulated grease when repacking and even try to slip 
a slab of grease between the follower plate of the cellar 
and the worn down cake, which is bad practice. Some 
others try to push the grease in with a hammer handle. 
Such packed bearings will not feed the grease uniformly 
and will extrude grease on the side of the perforated plate 
and eventually the grease will find its way into the cellar. 

The writer doubts very much if grooving of these bear- 
ings has anything to do with grease loss or excessive con- 
sumption. The grooves do, however, reduce the total 
projected area of effective bearing surface, thereby in- 
creasing the pressure per square inch on the bearing and 
the grease film. 

New bearings are usually fitted to form a large goose- 
egg contact pattern with the journal bearing and only 
about half or less of the actual contact area of the bearing 
is used when a new brass bearing is fitted. Experiments 
have shown that grooved bearings, lubricated either with 
oil or with grease, stand much higher loads and run cool- 
er, due to proper distribution of the lubricating film. 

A locomotive brass bearing, machined, scraped and 
polished perfectly smooth and without grooves failed in 
a short time after full load was applied. There is a vast 
difference between fitting a grease bearing of this kind, as 
compared to a plain oil bearing. 

Friction always results either from actual abrasion or 
from the viscous or plastic resistance of the lubricant, 
especially at low speeds, while the viscosity of the lubri- 
cants in the compound plays the more important part at 
high speeds and under heavy loads. A thin or imperfect 
film of a poorly compounded grease allows metal-to-metal 
contact at low speeds, resulting in abrasion and high 
bearing temperatures, while the film of a grease having 
the proper consistency is continuous from the start, has 
better adhesion and is more uniformly distributed. 

Excessive bearing temperature is a positive indication 
of the loss of power. The amount of frictional resistance 
to free motion offered by the bearings under different 
loads and varying speeds is measured by the increase in 
bearing temperature (frictional temperature) and, there- 
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fore, the lowest bearing temperature indicates lowest co- 
efficient of friction and the best lubricant. 

A high grade driving-journal compound should lubri- 
cate all classes of locomotives. It must be homogeneous 
and of uniform consistency, and contain no fillers, free 
fat, nor an excessive amount of free alkali and very little 
moisture. Such a grease, if properly aged, will not car- 
bonize readily, get soft and spongy, or melt out. 

The fusing or melting point should be sufficiently high 
to prevent too much softening or sponging. Too soft a 
grease will get spongy and adhere to the journal bearing, 
thereby causing excess frictional heat and excessive con- 
sumption; on the other hand, the fusing point of the 
grease should not be too high, for if the grease does 
lubricate and feed properly, the working temperature of 
the journal bearing will never exceed the fusing or melt- 
ing point of the grease. 

The consistency (hardness) of the grease should not 
increase excessively due to the heat of the journal bear- 
ing. Results obtained from various tests indicate that a 
grease that consumes the least power, i. e., has the lowest 
coefficient of friction, will also have the lowest bearing 
temperature and usually give the greatest mileage. 

Practical test runs made on a Pacific type locomotive 
with booster, used in passenger service, starting from a 
point in Kansas at zero and sub-zero temperatures and 
running to a southern city having a temperature of about 
55 deg. F. to 65 deg. F. temperature, a distance of 652 
miles each way, showed the following results: Two driv- 
ing journal bearings were tested on each round trip 
(1,304 miles). The front wheel bearings were tested 
first, then the main bearings and the rear wheel bearings 
last. The size of the main bearing was 11 in. by 19 in. 
and the others 10 in. by 12 in. Pressure per square inch 
of projected area of effective bearing surface was 180 Ib. 
The total load on journals in pounds (weight on drivers) 
was 167,000 Ib. The weight of the cakes (without plates) 
was a trifle over 10 lb. for each cake. Two greases were 
tested, one on each side of the locomotive. On the left 
side, the three bearings were lubricated with a grease 
ordinarily used in service, and the three bearings on the 
right side were lubricated with a grease which contained 
a higher viscosity oil than normally used in these greases. 
The soap content of the two greases was about the same. 
All brasses were grooved according to standard practice. 
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Due to difficulties encountered in making a permanent 
hook-up, speedometer readings were taken only part of 
the time, but atmospheric temperatures and elevations of 
the right of way were noted for each run. Each brass 
was fitted with a thermocouple and connected to a record- 
ing instrument mounted on the running board of the loco- 
motive just outside the fireman’s window, as shown in the 
illustration. Three round trip tests were made`with re- 
sults shown in the table. 

These test runs were made during the holiday season 
and the trains had more than the usual number of coaches. 


Journal Grease Test Results—Three Round Trips 


Left-side bearin; Right-side bearing 
temperature, deg. F. temperature, deg. F. 
191.8 southbound 171.9 southbound 
197.5 northbound 184.7 northbound 
207.2 southbound 209.0 southbound 
199.2 northbound 227.2 northbound 
202.8 southbound 193.7 southbound 
178.4 northbound 187.3 northbound 


196.1 Average 195.5 Average 


The average bearing temperatures for each set of wheels were as fol- 
lows: Front wheelbearings—186.0 deg. F.; main bearings—210.6 deg. F.; 
rear wheelbearings—190.5 deg. F. 


The speed was around 50 to 55 miles an hour and on one 
stretch 70 to 72 miles an hour, but this increase of speed, 
due to its short duration, did not cause any change in 
bearing temperature. 

It was observed that during a stop for water or unload- 
ing express (15 to 20 minutes) the bearing temperatures 
dropped from 20 to 30 degrees, each time, and that it took 
nearly half to three-quarters of an hour for the bearing 
to go back to its original running temperature. 

The temperature recording chart, illustrated, is one of 
the six charts made. The left bearings were recorded 
with green ink and the right bearings with purple ink. 
The swaying of the locomotive had a tendency to move 
the recording needle on the chart somewhat higher than 
the actual temperature indicated. 

After all tests were made, the runs were plotted, show- 
ing bearing and atmospheric temperatures, speed in miles 
an hour, elevation for the 652 miles of right of way, etc. 

Examination of the grease cake, journal bearings and 
cellars showed perfect lubrication after 5,389 miles; little 
waste of grease due to working out between the journal 
and the brass bearing, and low consumption. 


About 2,640 lubricating-oil filters are used each 

month on the Santa Fe’s 67 four-unit Diesel freight 

locomotives operating between Winslow, Ariz., and 
Barstow, Calif. 


Left: Service cart used in transporting filters at Winslow enginehouse—Center: How new packing is applied in the filters—Right: Inserting è? 
cleaned and renovated filter unit in the locomotive 
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Shape-Cutting 
Template Rack 


The unusually neat and large-capacity shape-cutting tem- 
plate rack, shown in one of the illustrations with a side- 
rod template leaning against the front of the rack, is used 
at the Texas & Pacific locomotive shops, Marshall, Tex. 

The idea of this rack is to supply a safe place where the 
large number of templates required for this work can be 
kept and easily removed or replaced without danger of 
bending or breaking the aluminum tracks which serve as 
aguide for controlling movement of the cutting torch. All 
are numbered, with corresponding numbers shown in 
numerical order on corner posts opposite the rack spaces. 

Referring to the illustration mentioned, the construc- 
tion of this rack will be apparent. It is made in three main 
sections, one 50 in. wide and each of the others 33 in. 
wide, all sections being 6 ft. high by 10 ft. long. The 
corner posts of each rack section are made of 1%-in. 
pipe, to which %4-in. round steel rods, spaced 15 in. on 
centers, are welded horizontally. The back of each rack 
section is made like the front and a similar intermediate 
welded construction supports the inner end of short tem- 
plates or long templates at the center. The rack sections 
are kept vertical and rigid by diagonal pipe braces. 

With the horizontal rod spacing used, each rack section 
can accommodate about 42 templates. The two sections 
at the right are used almost exclusively for locomotive 
driving rod templates and the wide section at the left is 
used for drawbar, equalizer and valve motion templates. 

Referring to the second illustration, the ingenious 
method used in leading the cutting torch accurately into 
the required path for cutting out rod center holes is 
shown. A short section of the circular aluminum traci 


is simply swung out of position, as illustrated, and the 
S-section pivoted until it makes a smooth connection with 
the rest of the circle near the top. A hole is lanced near 
the center of the rod hole and the cutting torch moved 
into position over it, with the pair of guide driving trun- 
nions straddling the aluminum track. Operation of the 
machine then causes the torch to cut an S-shape path into 
the regular circle cut. When this is reached, the S-sec- 


tion track is simply swung out of the way and the circle 
segment pivoted back into position so that, when the guide 
trunnions get around to this point, the torch completes an 
accurate, full-circle cut. 


A side-rod template showing S-shape aluminum track leads into the 
center circle cut 


Welded shape-cutting template rack which avoids template damage and conserves floor space at the Marshall shops of the Texas & Pacific 
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With the 
Car Foremen and Inspectors 


Markham car-wheel shop of the Illinois Central 


Wheel Shop Practices” 


Iw an effort to avoid train delays and shopping of cars 
for wheel and axle defects, a joint mechanical committee 
of the Association of American Railroads directed that a 
check be made of various wheel shops, both railroad and 
private lines in the Chicago area, to determine if the 
standards set forth in the A. A. R. Wheel and Axle 
Manual were being followed. Their investigation of the 
wheel shops resulted in finding many violations of A. A. 
R. standard requirements. 

The greatest contributing factor in delays to trains was 
hot boxes, and in the course of the committee’s investi- 
gation of wheel shop practices they found wheels mounted 
as much as %@ in. out of gage; wheels condemnable by 
remount gages, on account of high flanges and badly worn 
flanges; journals improperly machined; end collars as 
much as 1% in. too high; journals elongated to the extent 
that they should have been scrapped, and journals on new 
axles not machined according to A. A. R. specifications, 
with improperly finished journals, collars and fillets. 

In one of the shops visited, the committee found ma- 
chinery in such condition as to require the placing of lin- 
ers between the wheel and the boring mill jaws; wheels 
being bored as much as 14 in. eccentric. Many of the 
tools used on boring mills and lathes in no way conformed 


* Paper presented at the September 21, 1945, meeting of the Southern & 
Southwestern Railway Club and the February 19, 1946, meeting of the 
Car Department Association of St. Louis. 

t Wheel shop foreman, Jllinois Central, Markham Yard, Hazel Crest, Ill. 


204 


By F. J. Holsinger t 7.8 


to wheel and axle manual requirements, and when used 
would not produce a reasonably good job. 

The mounting and wheel-centering gages were not A. 
A. R. standard; wheel seats were not being properly 
machined, such as turning them back % in. to permit 
proper measurement. Journals were not being machined 
ets they were tapered and had rough back and front 

llets. 

This committee found a number of wheels being mount- 
ed out of gage either due to diagonal bore, eccentric bore, 
or mounted through the use of worn and non-standard 
mounting gages. They recommended that boring mills- 
be checked daily to see that they are in condition to per- 
form proper machining. 

They also recommended that the accuracy of the work 
done on axle lathes be checked by boring mill operators 
to report when any taper or out-of-roundness approaches: 
002 in. and that bores of a few finished wheels be 
checked daily with the same limits for correction. 

Accurate machining is as important in finishing axles 
as in boring wheels. There are three factors to be con- 
sidered ; the accuracy of machining as it affects the pres- 
sure fit between the axle and the wheel ; the quality of the 
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finished surface as it may affect the formation of fatigue 
cracks in service; and the quality of the finished surface 
of the journal as it may affect journal wear and possible 
hot boxes. 

A thorough investigation of the gages, tools, machines 
and workmanship of the Markham wheel shop of the Illi- 
nois Central was made and we were proud to receive an 
A-1 rating from the committee. As everyone knows, or 
should know the rules in the Wheel and Axle Manual, I 
will not attempt to quote them, but will try to give a brief 
outline of the routine in our shop. 


Operations at the Markham Wheel Shop 


All scrap wheels received at our shop are put on a 
standard double wheel track with rails 6 in. apart, where 
they are inspected and marked as to whether they are 
scrap or second hand. 

This track leads directly to our stripping press, where 
wheels are dismounted, the scrap wheels going into an 
automatic lift that conveys them to a chute 150 ft. long 
with 10 gates making it possible to separate steel wheels 
from cast iron wheels. 

These wheels are loaded into cars by a magnet crane 
to be returned to foundries, eliminating the hazardous 
handling by hand. 

We have an axle conveyor that. works on the same 
principle as the wheel chute by which we can separate the 
surplus second-hand axles into rows of different sizes 
and discard the scrap axles. The second-hand axles are 
carried from the stripping press by electric hoist crane to 
the axle lathe bench, which will hold 12 axles with enough 
room on both sides for inspection and drilling of center 
holes when necessary. 

We have a portable clamp that fastens back of collars 
with which we use a combination counter sink and drill 
for the lead hole for recentering. 

All of our axle lathes are equipped with gages for 
checking journal length and diameter, cutting the shoul- 
der back to make it possible for inspection af wheel seat 
and for measuring radius of fillet. 

Lathes are equipped with tool post turrets and perma- 
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Monorail hoist equipment used in handling car axles and 
mounted wheels 


nent tool holders, making it necessary to remove only 
tool bits for sharpening. Most of the lathes are equipped 
with live centers, and those that are not are coated with 
stellite. 

The practice at Markham is to turn all wheel seats, 


Axle rails and special device for recentering car axles 
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Markham wheel-shop layout with machine loc! 


journals, and end collars. The wheel seats are turned 
the same size on the individual axles so as not to confuse 
the man on the boring mill that handles the micrometers. 

All axles are checked for seams and cracks before they 
are placed on a rack to be moved to the burnishing ma- 
chine; all center holes are ground on the surface with a 
portable grinder to remove burrs and roughness before 
being put into the burnishing machine, then they are 
placed on tracks leading to the wheel press to have the 
wheels mounted. 

All new wheels are hauled to boring mills with a self- 
loading and unloading hand truck, especially built for this 
purpose, as shown on page 22 of the January Railway 
Mechanical Engineer, which will haul wheels up to 40 in. 
in diameter ; the man doing this work is 63 years of age 
which shows how easy this truck is to manipulate and does 
away with the hazardous practice of rolling wheels by 
hand and overcome the problem of man-power shortage 1n 
this particular phase of the work. 


Boring Mill Jaws Are Kept True 


The boring mills are checked every Monday morning 
with a dial gage and ground true with a portable grinder 
fastened to the Davis bar. We find the grinding necessary 
about twice a year when other repairs are made to the 

aws. : 
i After the jaws have been ground, a pair of wheels 1s 
bored, mounted and tested in a gap lathe equipped with 
The safety bulletin board helps keep the men safety minded live centers to see if the wheel is perfectly true; all wheels 
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Concrete Roadway 


by fetter and monorails by numerals 


Monoraits 
4—Monorail with two hoist blocks manually operated and one electric 
hoist manually traveled 
S—Monorail with air hoist 
6—Monorail with electric hoist block 


- —Biectrified monorail for hoisting à and traveling operations 
eo; O Moai with hoist block, manuall ally opera operated 
n 3— Pillar crane with manually-operated hoist 


Non-Portastz Powsr-Darvex MACHINES 


A-D—54-in. Niles boring mill | 

B—54-in. Putnam boring mi 

C—54-in. Sellers boring mil 

E—30-in. by 15-ft. Niles combination axle lathe 
F-G—30-in. by 14-ft. Putnam axle lathes 
H-I—30-in. by 14-ft. Niles axle lathes 

Bore z py ay ft. Putnam combination axle lathe 
ia dete 3-ft. Sellers combination axle lathes (new) 
lers car-wheel lathe 
woe by 9-ft. Niles burnishing lathe 


are bored within the limits of A.A.R. specifications and 
micrometer measurements are marked on wheels and axles 
to correspond. 

The wheels are rolled to the mounting press by press 
operators who apply a coating made up of pure white lead 
and linseed oil. The proper mixture of this coating is an 
important factor in wheel mounting, as a wrong mixture 
can cause many misfits. 

We use 12 1b. of white lead to one gallon of boiled lin- 
seed oil as instructed in the manual; however, this mix- 
ture should be tested daily with a heavy liquid hydrometer 
and made fresh at least once a week as it thickens which 
will make changes in the wheel pressures. 

All gages used at the mounting press are checked each 
Monday morning with master gages and when found to be 
out of gage, are built up with stellite. 

We keep an extra recording gage on hand to be used in 
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N—18-in. by 8-ft. Boye & Emmes vir engine lathe 

O—24-in. Norton car-wheel grinder 

P—48-in., 500-ton Niles car-wheel stripping 
8-in., 500-ton Watson-Stillman car-w press 
—10-in, tire tool grinder 

S—18-in. Hisey- -Wolf double-end floor grinder 
Other facilities 

T—Wheel elevator 

U—Axle elevator — 

V—Air jack 

W—Shift table 


case of emergency and for making repairs needed to the 
one in use. 

As each pair of wheels is mounted, the wheel numbers, 
date cast, capacity and initials of mechanic boring the 
wheels are shown on a recording chart in case any check- 
ing back on wheels mounted is necessary. 

Axles are centered by a marker gage with a dull point 
so as not to deface the center of the axle or cause a pro- 
gressive fracture. We have a separate solid gage for each 
class of axle. Guards are put on journals before wheels 
are placed on axle; they are then rolled into the press 
mur both wheels are pressed on without turning the 
axle. 

The axle is pressed into the first wheel and the second 
wheel is pressed on the axle, after which the wheels are 
gaged at three points with an over-all gage. 

The journals are then greased and wheels leave the shop 
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on a standard wheel track for loading by locomotive crane; 
or they can be turned on an air jack in the center of the 
track and rolled back into the shop to be ground or tested 
for roundness. 


Wheel Press Operated with Oil 


Our wheel press is operated with oil in place of water. 
We find this much better as it lubricates the valves, keeps 
the leathers soft, and protects the plunger sleeves. 

For stripping motor car wheels, Spicer drives, and other 
special wheels with gears on axles, we have a jib crane, 
also a monorail with suspended hoist to handle heavy tools. 
With this equipment a mounting press can be changed 
over to a stripping press which is often helpful as many 
wheels cannot be dismounted on regular stripping press. 

We are able to reclaim a great many cast iron wheels 
that have slid flat spots by putting them in a Norton 
grinder. We also grind cast iron wheels for application to 
cabooses. All steel wheels for streamline trains are put 
through this grinder and balanced. 

We use new axles for passenger service when available. 
When second-hand axles with new dimensions are used, 
they must be tested for cracks with a Magnaflux machine ; 
also, wheels with cut or discolored journals. 

It is my opinion that all wheel shops should be equipped 
with Magnaflux equipment and have all axles, both for 
freight and passenger use, pass through this machine be- 
fore being mounted, as there are cracks that cannot be 
detected by ordinary inspection. 

In checking axles on Diesel switch engines, we have 


found that 59 out of 60 were cracked. The cracks were 
between the gears and the wheel fit, some of which were 
all the way around the axle and as deep as 3 in. Now we 
have redesigned the axles by doing away with the fillet and 
cutting a straight taper about 34 in. in length, equally di- 
vided between the gear and the wheel. Later Diesel axles 
are purchased with the gear dove-tailed to overcome this 
defect. We also have found cracks in streamline locomo- 
tive axles, but no cracks have been found in the stream- 
lined car axles that have been Magnafluxed. 

Nearly all steel wheels are bored by one boring mill 
which is equipped with a larger Davis bar ; this eliminates 
chatter by using shorter tools and works out satisfactorily 
in boring wheels of the larger sizes up to 9 in. bore. 

All coach wheels are turned in a lathe and taped for size 
after the wheels are finished; we do not depend on the 
measuring attachment on the lathe as we have found many 
36-in. wheels out as much as three tapes, and it has been 
proven that if a wheel is out one tape, the smaller wheel 
must travel 914 ft. further for each mile, thus causing 
sharp flanges and also contributing much to hot bearings. 


Wheels Tested for Concentricity and Balance 


All wheels are then placed in a gap lathe and the jour- 
nals and wheels are tested for concentricity and balance. 
We have found a number of wheels with treads turned 
that were as much as % in. eccentric although they were 
the right tape size ; this condition is caused by the material 
in the wheels being harder in some spots which is mostly 
caused by slid flat spots. 


Scrap-wheel runway (on the left) and crane used in unloading wheels preparatory to rolling into the shop 
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These wheels are placed in the grinder and ground true 
before they are put out for service. 

Our tool holders are made from tire steel and a pin in- 
sert tool is used for rough turning which has greatly re- 
duced cutting tool costs. 

All wheels for streamline trains mounted in our shop 
are balanced and ground but not turned, as this is done 
in the Diesel Shop where we have a later type machine 
and the turning can be done without removing bearings. 


Car End 
Jacking Frame 


A relatively light, but strong, movable steel frame, used 
in straightening bulged car ends by jacking, is shown in 
the illustration as it is being placed in position for opera- 
tion on the repair track. 

Each side of the frame consists of a 14-in. by 12-ft. 
channel with an 8-in, diagonal bracing channel welded to 
the top and joined at the bottom by a 1%4-in. by 4-in. by 
7-ft. tie bar. The sides of the frame are spaced far 
enough apart so they will rest on the rails and give a firm 
foundation for jacking. They are held in position with 
cespect to each other by suitable top and bottom cross-ties 
and cross bracing. 

The top angle-iron cross-tie carries at the center a chain 
olock, installed so that the lifting chain supports a sub- 
stantial vertically sliding cross member which may 
easily raised to any elevation desired and serve as a sup- 
port for the jack base. 

In jacking a bulged car end, this steel frame is simply 
placed on the rails, chained to the car truck wheels or 
coupler and preferably a power-operated jack used to 
straighten the car end. The easiest method of handling 
this jacking frame is by means of a crane-equipped truck. 
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Air Brake 
Questions and Answers 


HSC Equipment on Passenger Cars and Diesel 
A and B Locomotive Units Brake Application 


OPERATION OF THE AUTOMOTIVE BRAKE VALVE 


380—Q.—Is this reduction controlled by any means? 
A.—Yes, the reduction is controlled to the standard rate 
by choke 61 in the M-2 brake application valve. 

381—Q.—Is the brake valve exhaust open in release 
position? A.—No. 

382—Q.—Why is the exhaust closed in this position? 
A.—To prevent loss of brake pipe air due to unseating 
the equalizing valve when releasing, by reason of the brake 
pipe charging faster than the equalizing reservoir. 

383—Q.—W hat terminates the brake pipe reduction? 
A.—As soon as the brake pipe pressure is reduced slightly 
below that in the equalizing reservoir, the equalizing pis- 
ton 42 is moved back and closes the discharge valve 44, 
thereby terminating the brake pipe reduction. Thus, the 
brake pipe pressure is reduced the same amount that 
equalizing reservoir pressure is reduced. 

384—Q.—In first service position of the MS-40 brake 
valve handle, how is the equalizing reservoir port con- 
nected to the brake valve exhaust? A.—The rotary valve 
54 connects equalizing reservoir port 4 directly to the 
brake valve exhaust so that equalizing reservoir may be 
reduced the amount desired, the equivalent brake pipe 
reduction being obtained at a normal service rate by oper- 
ation of the equalizing piston valve in the M2 brake ap- 
plication valve as described under first service. 

385—Q.—How is the equalizing reservoir pressure 
connected to atmosphere in emergency position? A—In 
emergency position of the brake valve handle, the rota 
valve makes a large direct connection between the equal- 
izing port 4 and the brake valve exhaust, permitting equal- 
izing reservoir air to reduce rapidly to zero. 


Car-end jacking frame being placed ia 
position by a Link-Belt Speeder 
Cargocrane 
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386—Q.—What actuates to create an emergency rate 
‘of reduction in brake pipe pressure on the locomotive? 
A.—A handle cam unseats emergency valve 10 and its 
pe valve 12, opening the brake pipe directly to the ex- 

ust, creating an emergency rate of reduction in brake 
pipe Se ale on the locomotive. 

38/—Q.—In automatic service how do the D-22-ER 
and D-22-BR control valves operate in comparison with 
the D-22-AR control? A.—They operate like the D-22- 
AR, as the service and emergency portions of the three 
valves are the same. 

388—Q.—How are the ports connected to the displace- 
ment reservoir and the application and release portion in 
the D-22-ER control valve? A.—The service port 3b 
connects through the filling piece passages 3a and 3 to the 
displacement reservoir and to the lower face of double 
check valve 263 in the application and release portion. In 
automatic brake applications, the displacement reservoir 
pressure moves double check valve 263 to its upper seat 
and connects passage 3 to passages 16c and 16, thence to 
the FS-1864 relay valve which reproduces brake cylinder 
pressure as adjusted by the speed governor. 

389—Q.—What closes off the independent application 
and release pipe and the straight air pipe? A.—The up- 
per seat of double check valve 263 seats, sealing off pas- 
sage 16d which closes the independent application and re- 
lease pipe 20, and the straight air pipe 8. In the D-22-BR 
control valve, the double check valve 228 is moved to its 
left-hand seat, closing off the straight air pipe and open- 


ing connection between service port 3a to relay passage 
16a. 

390—Q.—In the event that the speed governor is not 
used, is the same braking ratio provided as in steam road 
service? A.—Yes. 

391—Q.—Explain the set-up. A.—The F-1864 or 
FS-1864 relay valve is conditioned as shown in Fig. 28 
and 32 with all magnets de-energized. The H and M 
magnets open diaphragm cavities P and N to inshot pres- 
sures only, while application air from passage 16 flows 
past lower L.S. magnet valve 161a to passages 17 and 
17a, and to diaphragm cavity K, where it is effective on 
diaphragm 64. This is the 60 per cent diaphragm, and 
the relay portion operates to produce this ratio of brake 
cylinder pressure to displacement reservoir pressure built 
up in cavity K. 

392—Q.—W hat does this permit? A.—The maximum 
braking ratio thus produced corresponds to standard 
steam road practice which permits interchange of the 
locomotives and cars in standard road trains. 


OPERATING INSTRUCTIONS—ELECTRO-PNEUMATIC 
BRAKE SYSTEM 


393—Q.—Before starting the locomotive engine, what 
should be known? A.—That all reservoir drain cocks are 
closed. 

394—Q.—W hat should be done next? A.—Close the 
electric switch in the supply line to the application and 
release magnet circuit. With the brake valve shifter 


* 


Krane Kar acquired recently by the Delaware & Hudson for its Oneonta, N. Y. car shops 
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` lever in straight air position, depress and move the MS-40 
brake valve handle to full self-lapping application position 
and hold either the foot pedal or the brake valve handle 
depressed. 

395—Q.—How long should the foot pedal or brake 
valve handle be depressed? A.—Until the brake cylinder 
ressure builds up to approximately 25 lb., after which 
both the foot pedal and brake valve handle may be re- 
leased. 

396—Q.—W hen ready to move the train, how is the 
application released? A.—First depress the foot pedal 
of the diaphragm foot valve, or with the MS-40 brake 
valve handle held down, move the handle to release posi- 
tion. 

397—Q.—What precaution must be observed in re- 
gard to the foot pedal and the brake valve handle? A.—It 
is important that either the brake valve handle or the foot 
valve pedal be held down at all times unless a brake appli- 
ation of approximately 25 Ib. is made in order to prevent 
operation of the safety control feature. AG 

398—Q.—W hat further precaution should be taken be- 
fore putting the train in motion? A.—Train should not 
be put in motion with less than 125 lb. main reservoir pres- 
sure, and it should be ascertained that all hand brakes are 


399—Q.—In what position should brake valve handles 
be held when train is running and brakes not being oper- 
ated? A.—Both handles should be kept in release position 
with either the MS-40 brake valve handle or foot valve 
pedal held down while the train is running and brakes not 
being operated. 

400—Q.—What should be done in the event of sudden 
danger? A.—Move the brake valve handle from whatever 
position it may be into emergency position, at the extreme 
right, and leave it there until the train stops and the danger 
is past. 

401—Q .—In the event that the brakes apply while run- 

ning over the road, what should be done? A.—If the 
brakes apply while running over the road due to a rupture 
of the brake pipe or a conductor’s valve operation, move 
the brake valve handle to emergency position at once to 
Prevent unnecessary waste of main reservoir air. After 
the train stops the cause of the application should be locat- 
ed and remedied before proceeding. 

402—Q.—When making a stop in service how are the 
brakes applied? A.—By moving the brake valve handle 
to the right. 

403—Q.—U pon what does the amount of brake appli- 
cation depend? A.—The distance the brake valve handle 
is advanced toward full self-lapping application position. 

——How is the shortest stop accomplished? A. 
—The shortest stop is accomplished by applying the 
brakes at the start as hard as speed, rail and grade condi- 
tions permit and then graduating off as train speed de- 
creases, by moving the brake valve handle gradually to the 
left, the train finally being brought to rest with only 
enough brake cylinder pressure retained to prevent it from 
moving. 

405—How is the smoothest stop accomplished? A.— 
The smoothest stop is accomplished by making an initial 
light application to adjust the slack, then follow with the 
necessary additional application and graduate off as the 
train comes to a stop. 

406—Q.—Is it necessary to “fan” the brake valve han- 
dle in graduating off, as is the case with steam locomotive 
brake valves? A.—As the brake valve is self lapping, it 
is not necessary to “fan” the handle in graduating off. 

407—Q.—W hat is the advantage of this feature? A. 
—This feature gives the engineman a sensitive “feel” of 
the train, enabling him to graduate off and avoid wheel 
sliding under bad rail conditions. With speed governor 
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control in effect it operates to limit maximum brake cylin- 
der pressures in accordance with speed. 

408—Q.—In the event that brake cylinder pressure 
fails to respond properly to brake valve handle manipula- 
tion, what must be done? A.—Move the handle to emer- 
gency position. 

409—Q.—Referring to safety control, what will be the 
result if both the brake valve handle and the foot valve 
pedal be released without approximately 25 lb. brake 
cylinder pressure in effect? AA service application 
will result through operation of the safety control feature. 

410—Q.—What must be done to release a safety con- 
trol application? A.—Depress the brake valve handle or 
foot pedal and pause midway in the self-lapping applica- 
tion zone (automatic lap position) before releasing. 


Serap Handling 
At Aurora Shops 


The special overhead crane and hoist shown in the illus- 
trations are employed in loading scrap into low-side gon- 
dolas at the Aurora, Ill., shops of the Chicago, Burlington 
& Quincy. Several such cars are regularly assigned to 
ae the scrap from the shops to the Eola reclamation 
plant. 

The cars are set on a track underneath the light over- 
head traveling crane equipped with an electric hoist. 
Scrap is collected in the special buckets which are strate- 
gically located throughout the shop and, when filled, 
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Scrap bucket just after being tipped to drop a load of steel chips 
into the car 
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moved by a lift truck to the scrap car. The scrap bucket 
itself consists of a 20-in. by 40-in. by 60-in. light steel 
box which is supported on a skid frame with legs long 
enough to permit entrance of the lift-truck platform un- 
derneath. 

On the bucket ends, centrally located but well below 
the center line, are two projecting lugs designed to engage 
detachable hooks on the 2!4-in. round lifting yoke, sus- 
pended from the overhead crane. With the lifting yoke 
in a vertical position, a hinged steel plate, slotted at the 
center, is arranged to be dropped in place and hold the 
scrap bucket right side up while being lifted over the 
scrap car. When in the desired position, this plate is 
pushed up by a man standing on the ground at the side 
of the car, using a light wood pole, and the bucket empties 
itself into the scrap car. 

In the broadside view of the scrap car, a loaded scrap 
bucket is shown at the left ready for lifting into the car 
and one which has just been emptied is standing at the 
right. Between these is a different type of bucket with 
an inclined runway used in unloading scrap which for one 
reason or another may be collected in a wheelbarrow, 
pushed up the plank runway and tipped over into the 
bucket. This bucket is unloaded into the scrap car in the 
same manner as the rectangular bucket previously de- 
scribed. The second illustration shows a rectangular 
scrap bucket which has just been tripped and emptied into 
the scrap car. The hinged steel locking plate is clearly 
shown in the release position in this view. 

These rectangular scrap buckets with their supporting 
skids are painted a light grey and present an attractive 
appearance in the shops where they are used. They 
practically eliminate manual labor in handling scrap at 


Aurora shops and, moreover, permit segregating the vari- 
ous materials which are placed in the scrap cars in sucha 
way as greatly to facilitate unloading and subsequent han- 
dling on receipt at the Eola reclamation plant. 


Old Defects Found 
After Cars Are Repaired 


In a circular letter dated March 5, Vice-Chairman V. R. 
Hawthorne, of the A.A.R. Mechanical Division, reports 
continued intermediate shopping of loaded cars because of 
old defects that evidently existed when the cars were load- 
ed. In many cases, stenciling indicated recent release 
from other shop tracks. 

Railroads are again urged to issue the necessary in- 
structions, and to see that they are carried out, to the end 
that when cars are on repair tracks (especially while 
empty) particular attention be directed to thorough in- 
spection and necessary repairs to couplers, draft gears and 
attachments, truck sides and bolsters, brake beams, safety 
supports; brake boards, roof safety appliances; to other 
defects hazardous to safe train operation and to defects in 
violation of Interstate Commerce Commission regulations. 

The vice-chairman suggests that supervisory forces be 
required to provide for closer inspection both prior to and 
following shop repairs, and after inspectors and repair 
men at freight houses and in yards, in order that subse- 
quent shopping due to overlooked defects and because of 
neglected and therefore aggravated minor defects, be 
avoided. 


SCRAP SERVICE 
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Scrap bucket ready for loading into a scrap car at the Aurora shops of the C. B. & Q. 
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ELECTRICAL 


SECTION 


Permanent Radio Installation 


A PERMANENT installation of VHF (very high frequen- 
cy) AM (amplitude modulation) radio for two-way con- 
versation has been installed at the New Castle Junction, 
Pa., yard of the Baltimore & Ohio. It is used for con- 
versation between the westbound hump shanty and loco- 
motives operating on the westbound hump and in the 
westbound receiving and dispatching yards. A frequency 
of 159.27 megacycles was allotted for this installation by 
the Federal Communications Commission. 

The diagram shows the westbound hump and the west- 
bound receiving and dispatching yards, located north of 
the eastbound receiving and dispatching yards and the 
main line. Entrance and exit to the yards from the main 
line are at UN tower at the east end and OA tower at 
the west end. The Un tower is located 0.8 mile east of 
the westbound hump shanty, while OA tower is located 
1.1 miles, west of the shanty. From UN tower eastward, 
the main line extends to Pittsburgh, Buffalo, Rochester, 
Washington, Baltimore and Philadelphia. At OA tower, 
there is a junction with the Pittsburgh & Lake Erie ex- 
tending to New Castle. The B. & O. main line extends 
west to New Castle, Youngstown, Akron, Cleveland, 
Toledo and Chicago. The westbound yards and hump 
are the most important. Westbound freight trains are 
brought into the westbound receiving yard at UN tower, 
and are broken up, humped and classified for further 
movements to points west. Eastbound trains are handled 
ina similar manner, but not on as large a scale, and radio 
communication is not used in the eastbound yards. 


Fog Hides Hump and Hand Signals 


Yard movements over the westbound hump were for- 
merly governed by color-light hump signals and hand sig- 
nals. Heavy fog, which prevails in the area about 200 


The communication and 
power supply units on loco- 
motives Nos. 634 and 713 
are mounted on a steel 
plate between the sand 
and steam domes to de- 
crease shock on the 
equipment 
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Baltimore & Ohio uses radio 
train communication in its 
New Castle yard to improve 
operations formerly hampered 
200 days a year by heavy fog 


days annually, hampered operations. At times it was 
practically impossible for enginemen to see close range 
hand signals, and color-light hump signals were prac- 
tically obscured. 

Consequently, the decision was made to try radio com- 
munication. A transmitting station was set up in the 
westbound hump shanty, and one steam locomotive was 
equipped with radio. When the experiments proved suc- 
cessful, two more steam locomotives were equipped, and 
the decision was made to make the installation permanent. 
The present transmitting station in the hump shanty, 
however, is expected to be moved in the near future to the 
yardmaster’s office, nearby and shown on the accompany- 
ing diagram, with an antenna on the roof, and a remote 
control station established in the westbound hump shanty. 
This move will further facilitate both radio and yard 
operations. 

With radio facilities in service, humping and classifica- 
tion service, as well as emergency instructions, are being 
given directly to enginemen without interference from 
fog, snow, rain, smoke and any other conditions which 
might obscure signals and hamper operations. Thus, bet- 
ter speed of operation is being obtained, in that verbal 
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instructions can be made more specific than by hump and 
hand signals, and, at the same time, can be checked by 


repetition by the enginemen. In yard transfer opera- 
tions, locomotives are dispatched while on the move with- 
out lost time for calling in by telephone. Additional pick- 
ups in the yards are arranged without delay, and, in the 
case of locomotive breakdowns, helper locomotives are 
requested at once and immediately dispatched to the area 
involved. In one instance a main line passenger train 
broke down about five miles from the hump shanty. When 
word was received of the breakdown one of the radio- 
equipped yard locomotives was immediately dispatched to 
the scene, to tow the train. Radio communication was 
maintained during the entire emergency, and facilitated 
the operation considerably, thus saving further delay of 
the passenger train. 


Radio Equipment 


The radio equipment in the westbound hump shanty is 
the Bendix Type RTG-1 and includes a Type MRT-1A 
communication unit, Type MS-104A control unit pro- 
vided with a Type MT-107A microphone, Type MI-34A 
loud-speaker, Type MP-43A power supply unit and a 
Type MS-101A antenna. A typical mobile installation 
on a locomotive, known as the Type RTR-1, consists of a 
Type MRT-1A communication unit, Type MS-104A con- 
trol unit provided with a Type MT-107A microphone, 
Type MI-34A loud-speaker, Type MP-44A power sup- 
ply unit and a Type MS-101A antenna. 

Each radio station in this installation is provided with 
call letters. The call letters of the westbound hump shanty 
are W10XXE. Each mobile locomotive station, likewise, 
is provided with call letters, namely, locomotive No. 634, 
W10XXH ; locomotive No. 713, W10XXC; and locomo- 
tive No. 951, W1OXXF. The operation of all radio facil- 
ities in the yards is governed by the operating rules of the 
Federal Communications Commission. 

The communication units in the shanty and on the loco- 
motives include low-temperature coefficient crystals for 
transmitter and receiver control. Temperature control is 
used to keep the crystal temperature within narrow limits, 
because the frequency stability of railway radio communi- 
cation equipment must be of higher order than that de- 
signed for aviation use in the VHF (very high frequency) 
band. Rules require absolute tolerance of .005 per cent 
fora VHF railroad transmitter as compared with .02 per 
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Westbound hump, showing 
locomotive No. 951 equip- 
ped with radio. Note an- 
tennas mounred on locomo- 
tive tender and at pinnacle 
of color-light hump signal. 
The westbound hump shan- 
ty is at the right 


cent for an aviation transmitter. The channel width is 
60 ke. in the 158 to 162 mc. railroad band, while 100 kc. 
has been proposed in the 108 to 132 mc. aviation band. 

Since railroad radio communication involves transmis- 
sion and reception over the ground with low antenna 
heights, the receiver must be capable of delivering a 
steady noise-free audio signal, even with rapid and widely 
fluctuating inputs having minimum values of one micro- 
volt or even less. This unit produces an essentially con- 
stant loud-speaker input at all signal levels down to one 
microvolt. At one microvolt input, the signal to noise 
ratio is 20 decibels, compared to 25 decibels for an FM 
unit. Single conversion is employed, and response is 
down about 80 decibels at 120 kc. off resonance. The 
transmitter-receiver unit employs a peak noise limiter 
which sharply reduces response to impulse type noise. An 
electronic squelch mutes the audio system with no input, 
and operation is positive at }4 to 1 microvolt. With the 
squelch inoperative, plate current for the audio output 
stage is reduced to zero, thus effecting a considerable sav- 
ing in standby power drain. 

The transmitter power is 10 watts, and the crystal fre- 
quency multiplication is 36 to 1. The transmitter power 
output in the case of an AM unit such as this is slightly 
less than in a FM unit. A modulation limiter prevents 
overmodulation in this unit. A 50-ohm concentric line 
connects the antenna to the receiver or transmitter 
through a concentric line relay. 

Power output in the unit in excess of 10 watts was con- 
sidered unnecessary at the 159.27-mc. frequency. The re- 
ceiver characteristics do much more in determining the 
performance of the system than transmitter power. In 
other words, this unit produces the same quality signal at 
one microvolt input as the earlier designed units, widely 
used in experiments heretofore, and accomplished with a 
10-microvolt input. This represents a gain of 20 deci- 
bels. It would be costly and difficult to get the same gain 
by increasing the transmitter power output. 

Although the transmitter-receiver unit is the AM (am- 
plitude) modulation type, the construction is practically 
identical to that of the FM (frequency) modulation type. 
Thus, field conversion is easy if a change-over is neces- 
sary. The unit, designed for the 158 to 162 mc. range. 
is electrically interchangeable and identical, except for 
frequency range, to the 186 to 216-mc. frequency band 
unit. 
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Provisions have been made for dual frequency opera- 
tion. Two sets of Type MX-13 crystals may be installed, 
and a switch on the control unit, which will be described 
later, would permit selection of either frequency. These 
two output frequencies could be up to 1.2 megacycles 
apart. 

PThe transmitter and receiver are combined on a single 
chassis, thus conserving space and weight of the equip- 
ment, simplifying the maintenance and spare parts prob- 
lem, and saving power input. The unit chassis is formed 


of 4e-in. heavily cadmium-plated steel, and is mounted 
on rubber shock arms extending out from the sides of the 
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of the dynamotor supplies 13 volts, d-c., at 9 amp. for the 
tube filament and relay circuits in the communication unit. 
The second winding supplies 325 volts, d-c., at %4-amp. 
for the plate voltage. A carbon pile regulator maintains 
output voltages within plus or minus 5 per cent for input 
voltage variations up to 20 per cent. 

The power drain in watts for the two types of power 
supply units under different operating conditions is as 
follows: When a communication unit is standing by, that 
is, with the receiver squelched, the power drain on the 
a-c. power unit is 200 watts, and 320 watts on the d-c. 
power unit. When receiving a signal, the drains on the 
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Schematic diagram of the yards at New Castle Junction, Pa. 


base. Rubber bumpers on the bottom, sides and ends of 
the rigidly mounted base absorb extreme shocks. The 
equipment housing is water and air tight. 


Control Unit and Microphone 


The control units in the hump station and on the loco- 
motives incorporate an on-and-off switch, a red-jewel 
pilot lamp to indicate when the equipment is in operation, 
and a volume control for adjusting the loud-speaker out- 
put. The microphone is the dynamic type with differen- 
tial, noise cancelling construction. Voice directed at the 
microphone from one direction only is clearly transmit- 
ted, whereas undirected noises such as escaping steam, 
whistles, engine and other noises are sharply attenuated. 
The microphone includes a push-button type switch which 
must be pressed before talking. The loud-speakers are 
the battleship type which are weatherproof, and measure 
12 in. by 7 in. by 5 in. 

The power supply unit, for radio in the hump shanty, 
operates on 110 volts, 60 cycles, a-c., from a commercial 
source. It consists of a full-wave vacuum tube rectifier 
and power transformer for supplying 325 volts, d-c., to 
the plate circuits in the communication unit. The 13 volts, 
d-c., power for filament and relay circuits in the communi- 
cation unit is provided by a dry-plate copper-oxide recti- 
fier and a transformer in the same power unit. Protec- 
tion from overload or short circuits is provided by circuit 
breakers without the objectional characteristics of fuses. 

The power supply unit on the locomotives is a regu- 
lated dynamotor unit, for operation on 32 volts, d-c., from 
the headlight steam turbo- -generator. The first winding 
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respective units are 240 and 380 watts. When transmit- 
ting a signal, the drains are 280 and 425 watts, respec- 
tively. The current consumption of an MRT-1A unit, 
using an MP-44A power unit, is 10 amp. when transmit- 
ting, and 7.3 amp, when standing by. Using an MP-43A 
power unit, the current is 3.1 amp. when transmitting, 
and 2 amp. ‘when standing by. 

The antennas on the locomotives and at the hump 
shanty are identical, with the exception of their mounting. 
The antenna is pre-tuned and requires no field adjustment. 
It carries its ground plane with it, this being accomplished 
by a spoke device which looks like a wagon wheel. The 
pattern in the vertical plane is that of a 4-wave antenna, 
although the height is less than 14 wave and is achieved 
by the use of top loading. The use of a base insulator is 
avoided, and the center conductor of the coaxial cable 
drives the top disk only. Resonance and proper match- 
ing is secured through balancing the overall height, verti- 
cal element diameter and top loading disk diameter. A 
heavy pipe connection at the base of the antenna is used 
where extension of the antenna is required, such as on the 
tenders of the locomotives. 

This type of antenna was adopted because vertical 
polarization offers considerable advantage over horizontal, 
in railroad radio service. First of all, a non- -directional 
antenna pattern in the horizontal plane can be simply ob- 
tained with a vertical antenna, and second, the field pat- 
tern is not nearly so oscillatory with vertical as with 
horizontal. This latter phenomenon seems to be due to 
the more complete ground reflections that are realized 


(Continued on page 221) 
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ELECTRICIANS 
SHOULDNT SLEEP 


66T ne thing that peeves me most,” Satch Simpson 
said, “is for some durn foreman to come breathing down 
my neck when I’m doing the best I can and everything 
is going haywire! Like this morning, I was setting a 
tire on the 5071. The blamed thing didn’t lack more’n 
three quarters of an inch when it froze.” 

“Was Jim Evans hanging on your shoulder?” Barton, 
a pot-bellied boilermaker, asked. “It ain’t like Evans to 
do that; he’s got pretty good judgment for a foreman,” 
Barton added. 

“No,” the lanky machinist, nicknamed ‘Satch’ because 
of his peculiar posterior, quickly replied. “I just men- 
tioned that as a time when it would have made me sore 
if a foreman had come hanging around.” 

“The thing that makes me sore,’ Ned Sparks, the 
electrician, put in, “is have somebody yelling their heads 
off when I’m busy as the devil, then find there is no 
trouble at all, maybe a switch not turned on or some- 
thing.” 

“Yeah, a polarity switch on a welder wrong, for ex- 
ample?” Barton said. “I’ve even been guilty of that.” 

“Yes, but I'm talking about sensible people that are 
supposed to know better,” Sparks grinned. ‘“Boilermak- 
ers are not supposed to be bright.” ` 

“Aw, go to hell!” Barton corked his thermos bottle 
and placed it in his lunch box. “’Bout time for the work 
whistle,” he said. 

The place was in the electric shop at the S. P. & W. 
roundhouse in Plainville. A half dozen men had come 
in where it was warm to eat their lunch. The whistle 
blew and ended the conversation, the subject at the mo- 
ment being pet peeves. When the whistle blew, all of 
the men except Sparks left the electric shop and went to 
their various jobs. Sparks was overhauling turbo gen- 
erators for locomotives in the electric shop. 

It was a good day for an indoor job. Outside the wind 
was blowing gusty drafts from the northwest that whip- 
ped and whirled a mist of rain that threatened to change 
to snow or sleet at any moment. Already thin crusts of 
ice were beginning to form and small icicles fringed roof 
eaves and wires. 

Sparks was reaming a turbine governor valve seat when 
Jim Evans, the roundhouse foreman, came in. “The dis- 
patcher just phoned that the water pump motor at Sand 
Springs won’t run,” Evans said. “He wants you to get 
out there soon as possible and get it going.” 

“How am I going to get there?” Sparks asked. “They 
only run one train a day and it leaves around eight o’clock 
in the morning.” 

“Guess you'll have to take the truck,” Evans told him. 
“Ordinarily a water station out of commission wouldn’t 
make much difference on the branch line, but there’s an 
extra gang working close to Sand Springs and a work 
train that ties up there.” 

“Okay,” Sparks said resignedly and started gathering 
up tools that he had been using on the turbo generator. 


It bx’ take long for Sparks to be ready to go. He 
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checked the gas and oil in the truck motor, phoned his 
wife and told her not to look for him back until late, and 
was on his way. 

It is about forty miles by rail from Plainville to Sand 
Springs and at least ten more by highway, if part of the 
road could be called a road. About fifteen miles of the 
road is not paved and very little else has been done to it. 
Usually about election time, the commissioner sends a 
maintainer out to smooth up the worst places. 

It was still raining a sort of dreary drizzle when Sparks 
left Plainville. He made good time until he turned off 
the paved highway and on to the dirt road that goes to 
Sand Springs. The mud wasn’t so deep but was awfully 
slippery. The truck had practically no load, just a few 
odds and ends of wiring materials, Sparks’ tool box, and 
line tools that stay on the truck. A little more weight 
would have made the truck handle better. Sparks was 
making about twenty miles an hour on the road, ten back 
and forth sideways and ten ahead, until he met a car on 
a hill. The road was slightly narrow, but wide enough 
when dry. When Sparks turned out to meet the car, the 
rear end of the truck slithered to the right. Sparks 
stepped on the gas and it slid further until the right rear 
wheel was in the ditch. When Sparks tried to back the 
truck out of the ditch, it slid over further, and when he 
tried to pull ahead, the wheels just spun with very little 
effort to move the truck at all. 

Sparks swore, turned off the ignition, and climbed up 
in the back of the truck to get some chains—and there 
weren’t any chains. He looked in the tool box, under 
the seat, and every place. Evidently someone had re- 
moved the chains and failed to replace them. 

Sparks swore some more, then started the motor and 
tried to drive the truck out. No soap; all he succeeded 
in doing was sinking the rear wheels deeper in the mud. 
He again killed the engine and began looking for some- 
thing to use for chains. Usually there were one or two 
small chains in the truck, but this time there werent. 
The only thing he could find was some pieces of rolls of 
wire, mostly number eight weatherproof, and several 
short lengths of BX cable. Sparks was tossing the pieces 
of BX back in a box when he had an idea. He took sev- 
eral of the shorter pieces of cable and wrapped them 
around the wheel and tire and twisted the ends of the 
number twelve wires securely together. There were five 
openings in the wheel and he threaded two turns of the 
BX cable through each opening of both rear wheels. 

He then climbed in the cab, started the engine, an 
with the gears in low, let the clutch out easy. The truck 
pulled right out and Sparks was again on his way, but 
not slipping and sliding so much as before. 
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The makeshift chains served the purpose but didn’t 
last very well. When Sparks stopped the truck at the 
pumphouse at Sand Srings, only three of. the ten pieces 
of BX were still on the wheels and those three were just 
about ready to give up. 

Sparks unlocked the pumphouse and went in. Before 
he had time to see what the trouble was, the section fore- 
man who lived nearby and looked after the pump came in. 

“Found the trouble?” the section foreman asked. 

“No,” Sparks told him. “I just got here. When did 
the motor quit?” 


water that the pump should have started, but it didn’t. 
I came over to fetch a bucket of water, we get our water 
here at the pumphouse, and noticed it wouldn’t start, but 
didn’t do much then, it was too danged cold. Some of 
them extra gang fellows had left the pumphouse door 
open and it was cold as blazes. The hydrant was froze 
and I couldn’t get any water.” 

“Was that when you called the dispatcher?” Sparks 
asked. 

“No; after breakfast I came back and tested the fuses. 
When I saw that the fuses were okay and still the motor 


“Oh, the wire is insulated,” the section foreman explained 


“Last night sometime,” the section foreman said. 
“There was plenty of water late yesterday afternoon, then 
this merning about six o’clock the work train engine 
filled up and filled the extra tank. That used enough 
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wouldn’t run, I called the dispatcher.” 

“What do you use to test the fuses?” 

“A piece of wire.” The section foreman reached up 
and lifted a piece of number six rubber covered wire with 
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two short sections at each end bare. “I just hold one 
end of the wire on the bottom of a fuse and sorta scratch 
the other end of the wire across the bottom of another 
fuse. If it sparks, I know the fuse is okay. A fellow 
at a garage showed me how to test a battery that way,” 
the section foreman explained. 

“Well, anyway, if you don’t get killed you can tell if 
you had juice when you tested, if not afterwards,” Sparks 
remarked. 

“Oh, the wire is insulated,” the section foreman ex- 
plained, “and there was lots of juice, got a big spark 
about two inches long.” 

“If I were you, I would either get some other means 
of testing fuses or not test them at all,” Sparks suggested. 
“Besides being hard on fuses, there’s always a chance of 
getting hurt.” 

Sparks tested and found one of the fuses still good. 
He replaced the defective ones, then closed the switch. 
Nothing happened. He examined the automatic starter 
which appeared to be okay. When he shorted the ter- 
minals of the line to the pressure switch, the controller 
operated and the motor started, but stopped when the 
piece of wire Sparks was using was removed. 

“What was the trouble with it?” the section foreman 
asked. 

“Looks like there’s either an open between the con- 
troller and pressure switch or else the pressure switch is 
not working,” Sparks said, “and my guess is the pres- 
sure switch is not working.” 

Sparks walked over to the pressure switch and re- 
moved the cover. As he had expected, the pressure switch 
was open. 

“Has any one been fooling with the adjustment?” 
Sparks asked. 

“Not that I know of,” the section foreman replied, 
“unless one of the water service men monkeyed with it. 
Two of them were here day before yesterday, I believe 
it was. $ 

Sparks turned the adjusting screw slightly. The switch 
closed and the motor started. “Guess one of the water 
service men must have changed it,” Sparks said. “How 
long will it take to pump the tank full of water?” 

“Well,” the section foreman scratched his head thought- 
fully, “it pumps about a foot of water in about forty-five 
minutes and usually shuts off when the water gets about 
a foot and a half from the top of the tank. The pump 
usually runs about three hours, but the tank is emptier 
than usual.” 

While the section foreman was talking, Sparks did a 
bit of mental arithmetic and decided the motor would 
have to run seven or eight hours to fill the tank. He 
tapped the pressure switch lightly and there was no in- 
dication of it shutting the motor off soon. “Guess I’d 
better get started back to Plainville,” Sparks said, “un- 
less I want to spend the night here in the pumphouse. 
If the motor doesn’t stop when the tank gets full, pull the 
switch. I’ll come back when the tank is nearer full and 
adjust the pressure switch.” 


T uz unpaved section of road was more slippery going 
but Sparks drove carefully and managed to reach the 
paved highway without getting stuck. It was consider- 
ably colder and the rain had turned to snow. By the 
time Sparks reached home, a little after midnight, the 
mercury was playing around zero and still dropping. He 
thought of driving the truck home and leaving it there 
until morning, which he had done a few times before 
despite the rule against it, but decided it would be wiser 
to take it to the roundhouse. 

After putting the truck in the garage, Sparks took a 
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deep breath and headed through the snow for home. The 
distance was only a little over eight blocks, but it seemed 
much further and when Sparks reached home he was 
fairly dragging. 

“Did you go by the shop?” his wife asked when Sparks 
entered the door. 

“Yes, but I didn’t see anybody,” Sparks told her. 
“Why ?” 

“They’ve been calling about every fifteen minutes since 
nine o'clock,” Mrs. Sparks said. 

“Who’s been calling? The roundhouse clerk?” 

“No, some one at the passenger station. Whoever it 
was said for you to call the ticket office soon as you 
came in.” 

“Well, fix some coffee and a bite to eat,” Sparks told 
his wife, “and I’ll see what’s bothering them. I have an 
idea it’s a lamp bulb burned out or something else about 
like that.” 

After three efforts when the line was busy, Sparks re- 
ceived an answer from the ticket clerk. “We are freezing 
to death,” the ticket clerk told Sparks. “The stoker 
motor or something has burned out and we can’t get any 
heat. The waiting room is full of people all shaking 
and shivering and wanting to know when they can start 
looking for St. Bernard dogs with brandy.” 

“Why don’t you call the roundhouse office and tell 
the clerk to have the night electrician see what the trouble 
is?” Sparks asked. 

“We called the roundhouse. The night electrician 
came down and looked at the motor. He took it off and 
hauled it to the roundhouse. A little later he called and 
said the motor was burned out and there wasn’t another 
to put on,” the ticket clerk explained. “You'll have to 
do something. This place would give an Eskimo pneu- 
monia,” the clerk added. 

“Well, I don’t know what I can do,” Sparks replied, 
“but I'll go to the roundhouse and see what can be done.” 


A Frer two cups of coffee, a sandwich, and a piece of 
pie, Sparks felt like facing the snow again, but more 
like hitting the hay. When he reached the roundhouse 
office, the division engineer was there evidently waiting 
for him. : 

“Haven't you got a spare motor you could use on the 
heating plant?” the division engineer asked. “We've got 
to get some heat somehow. It’s almost cold enough to 
freeze the water pipes right now.” 

“Let’s take a look at the motor,” Sparks suggested. 

One look or one sniff was sufficient to tell that the 
motor could not be repaired in a matter of minutes. “It’s 
burned up,” Sparks announced. 

“That’s what I told them,” the night electrician cut 
in, “and if there’s another three-horse motor around that 
we could use, I don’t know where to find it,” he added. 

“Ts this off the stoker?” Sparks asked. 

“No, it’s off the blower fan,” the other electrician re- 
plied. “It’s a hot air system and you can’t get any heat 
without the blower fan running. The only place that 
gets warm is the basement and there’s just about room 
in there for the office cat.” 

“Isn’t there some machine that’s not used much you 
could take a motor off of?” the division engineer asked. 

“You'd have to see the foreman about that,” Sparks 
told the division engineer. “I wouldn’t assume the re- 
sponsibility.” , 

“PIL see the foreman,” the division engineer said. 
“Where’ll I find him?” 

“Maybe in the office, in the roundhouse, or down at 
the storeroom,” the night electrician suggested. “I'll see 
if I can find him for you.” 
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Bob Parker, the night foreman, was located in the far 
end of the roundhouse. He accompanied the night elec- 
trician to the electric shop. “Well, let’s go out to the 
machine shop and look around,” Parker suggested, “but 
I don’t know of any machine that’s not likely to be needed 
at any time,” he added. 

After canvassing the machine shop, the night foreman 
decided that the motor might be taken off the punch and 
shear machine, provided it was replaced right away. 

“But it’s only two-horse power,” Sparks demurred. 
“What we need is a three-horse motor. The only one 
I know anything about is the one on the drill press in 
the tool room.” 

“We couldn’t spare that one,” Parker said. “If you 
can’t use the one off the punch and shear, you'll have to 
find one somewhere else.” 

“Well, that should do,” the division engineer said. 
“All it has to do is run a blower fan. That shouldn’t take 
much power. What do you think, Sparks?” 

“Well, I’m afraid it wouldn’t do long if it ran the fan 
at the same speed as the three-horse motor did, but we 

ight put ona smaller pulley and use the two-horse 
motor.’ - 

“Okay,” the division engineer cut in, with a trace of 
irritation in his voice. “Lets get a smaller pulley, if 
that’s what is needed. Anything to get the passenger 
station warmed a little!” i 

“If you’ll take the motor off the punch and shear,-T’ll 


see if a suitable pulley can be found,” Sparks told the. 


night electrician. 


S parks measured the pulley on the burned motor and 
found it to be six inches and had four grooves for Vee 
belts. A quick search in the electric shop and storeroom 
failed to locate a pulley that could be used. He again 
examined the pulley on the burned motor. “Say, this 
pulley could be cut down a little and used. It shouldn’t 
take very long to set it up in a lathe and turn it down 


“There’s not enough stock,” the night foreman ob- 
jected. ‘‘Why, you couldn’t take more than half an inch 
off that pulley.” 

“Wouldn't need to take more than half an inch off,” 
Sparks said. “I'll bet three-eighths off would be enough. 
That would reduce the diameter three-quarters of an 
inch.” Sparks pulled a pencil out of his pocket and 
began figuring. “Yep!” he said, “take three-eighths off. 
That'll reduce the power required sufficient for the motor 
to not be badly overloaded, or if you want to be more 
exact, take off seven-sixteenths.” 

“Maybe you know what you are talking about,” the 
division engineer said, “but it looks to me like you would 
need to take an inch off the pulley. Two-thirds of six 
if four, according to my figures. But if you think three- 
eighths of an inch enough, I won’t argue. Let’s get it 


going: 
“Okay,” Parker said, “I'll get a machinist on the job 
right away.” 

“Let’s see about the bore,” Sparks suggested, “and we 
can take the motor down and be putting it on while the 
machinist is turning the pulley. Chances are we will have 
to figure out some way to mount the motor on the base. 
That'll take a little time,” he added. 

Just as expected, the two-horse motor wouldn’t fit on 
the base. Sparks found some boards that could be used 
to make a temporary sub-base. He bolted the motor to 
the boards, then bolted the motor to the base. 

The division engineer had waited at the machine shop 
for the pulley and by the time the motor was set and 
connected he came with the pulley. “The machinist had 
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to make a bushing for the pulley or I would have been 
here sooner.” a 

“Soon enough,” Sparks said. “We are just now ready 
for it.” 

The bushing was slightly small, but a little driving per- 
suaded the pulley to go on the shaft. Then it was only 
a matter of a very few minutes to put on the Vee belts 
and close the switch. 


T ue motor started nicely and came up to speed. By 
the time the three men, the division engineer, the night 
electrician, and Sparks had walked up to the waiting 
room, warm air was coming from the registers. 

“Hooray !” several service men yelled, as they crowded 
around. “Here, lemme give you a citation!” One of 
the service men took a ribbon from his blouse and at- 
tempted to pin it on Sparks. 

Sparks laughed and refused the ribbon. “All I want 
is a little sleep,” he told the soldier. 

It was almost four a. m. when Sparks reached home, 
and bed. 

“What time do you want to get up?” his wife asked. 

“Bout noon,” Sparks yawned, and fell in bed. 

Sparks didn’t sleep until noon as he had hoped. About 
nine-thirty the phone rang. It was the roundhouse clerk 
calling. “Tell Sparks he has to go to Sand Springs right 
away,” the clerk told Mrs. Sparks. 

“What’s the matter?” Sparks roused up and asked 
sleepily. 

“They want you to go to Sand Springs right away,” 
his wife said. 

“I went to Sand Springs yesterday,” Sparks mumbled 
and pulled the covers over his head. 

His wife hung up the receiver and went into the bed- 
room. She shook Sparks awake. “They want you to 
go to Sand Springs again.” 

“All right!” Sparks grumbled. “TIl go, but I won’t 
like it. Have you got some coffee?” 

Sparks reached the roundhouse office about ten-thirty 
very much out of humor. “What’s the trouble at Sand 
Springs now?” he asked the clerk. 

“Oh, the pump motor wouldn’t shut off and the tank 
ran over. The dispatcher is raising Cain because there’s 
ice everywhere.” 

“I told the section foreman to pull the switch if the 
motor wouldn’t stop when the tank got full,” Sparks said. 

When Sparks arrived at Sand Springs he saw that 
the condition had not been exaggerated. On one side of 
the tank was a solid sheet of ice. 

“Why didn’t you pull the switch when the tank got 
full?” Sparks asked the section foreman. 

“Tt ran over in the night,” the section foreman said. 

Sparks examined the pressure switch and saw that it 
was still closed and with no indication of opening even 
though the tank was full. He loosened a pipe union below 
the pressure switch and no water came out. “Guess the 
pipe must be stopped,” he said. 

The pipe was stopped—with ice. Water in the pipe 
had frozen solidly, evidently from the door having been 
left open. That explained why the pressure switch had 
failed to operate to start the motor when the tank became 
empty or to stop it when the tank was full. 

“Next thing you know I'll be testing fuses by shorting 
them with a piece of wire,” Sparks mumbled. 

“What’s that?” the section foreman asked. 

“Oh, nothing. I was just remarking about how dumb 
I was to not notice the pipe being frozen yesterday. Even 
after you mentioned the hydrant being frozen, I didn’t 
think of it. I may be back for a job on the section anv 
time,” he added. 
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Left: The rheostat which is mounted on a truck is normally used in a building and connected by the cables shown in the foreground through an 


underground conduit, to the junction box. 


Rheostat for Load 
Testing Diesel Power Plants 


A rheostat for load-testing Diesel engines and genera- 
tors, which is light in weight, is portable and insures a 
steady full load for an indefinite time, is used by the 
Union Pacific at Omaha, Neb., for load testing the power 
plants and control equipment on its Diesel-electric loco- 
motives. Normally the rheostat is housed in a small 
building from which permanent cables are run to a junc- 
tion box close to the track where the locomotives are 
placed when the power plants are to be tested. The 
rheostat can also be moved on its own truck for testing 
at any other location where water is available for cooling. 

The resistance used consists of about 600 ft. of 114-in. 
stainless-steel tubing. It is made of 10-ft. lengths of 
tubing made in a continuous coil by means of welded 
U-turns. Water is run through the tubing continuously. 

Only one pair of leads is used to carry the load current 
from the locomotive and tests are made at full load only. 
Electrical taps or connections at different places on the 
tubing allow for loading of engines having various rat- 
ings. The load circuit is controlled by remote-control 
contactors operated from the 230-volt d.c. shop circuit. 
Two contactors are used in each lead to provide neces- 
sary capacity. 

For measuring the generator load there is an ammeter 
and a voltmeter on a small panel board. There is also 
an ammeter on the panel for measuring exciter current. 
This is connected to the exciter by leads carried on a 
portable reel. 

The rheostat takes the place of the traction motor load. 
It serves to determine if both engine and generator are 
delivering rated load and permits of testing control equip- 
ment under full load conditions. 


Protection for Buried Conduit 


Thin, porous mats of bonded glass fibers, originally de- 
veloped for use as retainer mats in storage batteries and 
widely employed for this purpose, have been successfully 
applied to the protection of underground pipe and conduit, 
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Right: The junction box is conveniently located alongside the test track 


according to a report published in the January 1946 Jour- 
nal of the Franklin Institute. 

In roll form, the Fiberglas mat is being employed as a 
material for wrapping underground oil, gas and other pipe 
lines to protect them against corrosion and electrolytic 
action. The material can be wrapped around bitumen or 
coal tar-coated pipe, thus forming a continuous water- 
tight bond. 

The glass fibers are non-corrosive to metals. The ma- 
terial has negligible moisture pick-up. Its tensile strength 
is preserved through a wide range of temperatures and 
exposure to organic solvents and soil acids. The millions 
of fine intertwined glass fibers reinforce a large amount 
of bitumen or coal tar coating for a given thickness of 
wrapping, as compared to other carriers. 

Recent tests made by the Committee on Electrolysis. 
Engineering Division, Association of American Rail- 
roads, have shown that a coating of asphalt applied to 
the outside of a concrete cylinder encasing a central steel 
rod is highly effective in the prevention of corrosion due 
to electrolysis. The data collected by the Committee indi- 
cates that the use of a glass-wrapped, bitumen-coated pipe 
might effectively withstand electrolytic corrosion for long 
periods of time. 


One of the concrete-covered rods used for corrosion tests made by 
Electrical Section, Engineering Division, A.A.R.—see Railway Me- 
chanical Engineer, January, 1946, page 32 
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Bearing Fault Detector 


The device shown in the illustration is used for detecting 
noisy or defective ball bearings in small motors used on 
air-conditioning fans and pumps or any other motors 
equipped with ball bearings. Often, the noise will de- 
velop in motor bearings, and it is difficult to determine 
which bearing is causing the trouble. By using this device 
it is easy to locate the particular bearing causing the trou- 
ble, and in most cases, when it is on the commutator end, 
the bearing can be replaced without removing the motor. 

The device consists of a hardwood stick, 7% in. in di- 
ameter and 30 in. long, to the end of which is rigidly 
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A telephone receiver on a stick makes a much better listening device 
than a stick alone 


fastened an old style telephone receiver. A stick alone 
is frequently used for this purpose, one end being placed 
against the housing of the suspected bearing, the thumb 
knuckle of the hand holding the stick placed in the listen- 
er's ear. This method works fairly well, but the tele- 
phone constitutes an improvement. With the older 


method, the flesh of the thumb and ear caused a consider- 
able damping effect. With the telephone receiver, al- 
though there is no electrical connection, the diaphragm is 
set in motion by the vibration, and effectively transmits 
this vibration along the air column between the receiver 
and the ear drum. 


Permanent Radio Installation 
(Continued from page 215) 


with horizontal polarization, which results in more com- 
plete addition or cancellation with the direct wave, em- 
phasizing peaks and troughs and making it more difficult 
to cope with flutter conditions encountered when range 
approaches the maximum. 

The radio communication facilities at New Castle Junc- 
tion’ were installed under the direction of A. S. Hunt, 
chief engineer, communications and signals, and under 
the supervision of L. J. O’Connell, assistant communica- 
tions engineer. The installation of all radio equipment on 
the three locomotives was done under the supervision of 
Harry Rees, superintendent of motive power, Central re- 
gion. The major items of radio communication equipment 
were furnished by the Bendix Radio Division of the 
Bendix Aviation Corporation. 


CONSULTING DEPARTMENT 


Is the Building Up of Controller 
Segments Practicable? 


Low First Cost Does 
Not Warrant Rebuilding 


We do not consider the building up of controller seg- 
ments and fingers to be a good welding application. The 
average cost of either a segment or finger is in the neigh- 
borhood of 25 cents. If they are built up by welding or 
brazing, the labor entailed in finishing them to the proper 
contour after welding would cost four or five times as 
much as a new segment or finger. 

E. VoMSTEEG, JR., 
Welding specialist, 
General Electric Company 


Built-Up Segments 
an Be As Good As New 


The opinion of a number of maintainers is that built- 
up segments and fingers with removable tips are just 
as good as the original item—if the work is done by an 
“expert, and turned down to correct size. 

There is considerable advantage in building up large 
drum segments, which are difficult to replace, but building 
up small finger tips may exceed the cost of new ones. 

_ There are other factors which must be taken into con- 
sideration, such as the composition of the segments, and 
how far gone they are before brazing is resorted to. Our 
“experience has been with segments only slightly pitted, or 
Worn at the tips, and the highest voltage we have so far 
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dealt with is 700 at a current of 5 to 40 amp. The result 
may be different with higher voltage or current values. 


A. H. MATTHEWS, 
Lake Beauport, P. Q. 
Canada 
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Small Motor 
Develops Two Hp. 


A compact and light 2-hp. explosion-proof, 
continuous-duty motor has been developed 
by Electrical Engineering and Manufactur- 
ing Corp., 4606 W. Jefferson blvd., Los 
Angeles, Calif. 

The motor is designed for railroad, 
marine, aircraft, and special industrial ap- 
plications. The armature speed is 9,000 
r.p.m., and an integrally built gear reducer, 
supplied where lower speeds are required, 
adds only 2 lb. to the basic weight of 
15 1b. 

The enclosure renders the motor safe 
for use in hazardous locations and it is 
suited to such applications as fan, blower, 
pump, winch, and other drives, where high, 
continuous-duty horsepower must often be 
fitted into extremely small space. 

The armature is mounted on ball bear- 
ings and the motor is insulated with glass 


The motor runs at 9,000 r.p.m., develops 
2 hp., and weighs 15 Ib. 


insulation and high-temperature varnishes. 
It can be operated in continuous duty with 
a temperature rise of 75 deg. C. over an 
ambient temperature of 25 deg. C. and 
can be supplied for operation on 28, 32, 
or 110 volts d.c. 


Automatic 
Feed Regulator 


The illustration shows a 36-in. swing Leh- 
mann Hydratrol lathe with a 16%-in. 
spindle hole. This machine is equipped 
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with a 24-in. hexagon turret fitted with a 
turret feed regulator having automatically 
positioned longitudinal and cross feet stops. 

The indexing of the turret accomplishes 
four things; first, it brings a new turret 
face into the work area; second, it indexes 
a set of front and also rear cross slide 
positioning stops; third, it indexes a set of 
longitudinal stops that may be used either 
for positioning a cross feed cut or as a 
precision longitudinal feed stop operating 
a magnetic brake on the feed rod drive 
through the action of Micro limit switches, 
and fourth, it automatically regulates the 
rate of feed by means of a six-position 
rotary cam. 

The feed regulating cams for each turret 
face are independently adjusted by means 
of adjusting screws and the calibrated 
chart. The automatically regulated feed 
rod drive does not interfere with the opera- 
tion of the standard lathe quick-change 
feed gear box either for feeds or thread- 
ing. A lever is used to disengage the 
automatic drive, and is electrically inter- 
locked to prevent the simultaneous appli- 
cation of power through both drives. 
Threads may be cut with the turret, using 
the leadscrew without disengaging the auto- 
matic drive. This is accomplished by use 
of a half nut engaging a handle on the 
apron. 

Hydratrol lathes are made by the Leh- 
mann Machine Company, 3560 Chouteau 
avenue, St. Louis, Mo. 


Milling Machine 


Kearney & Trecker Corporation, Milwau- 
kee, Wis. announces the CSM line of knee- 
type milling machines. Horizontal and 
vertical models are available in 20-hp. and 
50-hp. sizes. 

The development of these machines is 
the result of research work in the appli- 
cation of carbides to a variety of milling 
problems. Experimentation in the use of 
carbide cutting tools on standard models 
of milling machines indicated the basic re- 
quirements of machines designed for maxi- 
mum efficiency when milling steel with 
carbides. The CSM machines were de- 
signed to meet requirements for increased 
rigidity, greater horsepower, and a more 


Automatic feed regulator for hexagon 
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on Lehmann 36-in. Hydratrol lathe 


uniform flow of power to the spindle. 
The solid-back column of the CSM mill- 
ing machine has the spindle-drive motor 
cross-mounted in the base. Power is trans- 
mitted to the spindle through multiple V- 
belts and the spindle speed selection box. 
Sixteen speeds from 50 to 1,250 r.p.m. and 


Kearney & Trecker CSM knee-type milling 
machine 


32 feeds from % in. to 90 in. per min. 
are in approximate geometrical progres- 
sion. The spindle is provided with a cen- 
ter-bearing spindle to reduce deflection and 
a heavy flywheel is splined to the spindle 
to produce a uniform flow of power to the 
cutter. 

A feed and rapid-traverse motor mounted 
on the right side of the knee furnishes 
power to the table feed mechanism. Climb 
cutting equipment is supplied for the table. 


Headstock for 
Grinding Machines 


A redesigned headstock has recently been 
applied to the line of hydraulic universal 
grinding machines built by Cincinnati 
Grinders Incorporated, Cincinnati 9, Ohio. 
One feature is the adoption of a modified 
lathe standard spindle nose, which permits 
standard chucks and face plates to be 
mounted without intermediate adapters. 
Dimensions conform substantially to Amer- 
ican standard. except that the number of 
threaded holes for mounting chucks and 
face plates has been reduced to four, and 
the taper is slightly smaller to assure a 
positive squaring-up action of the chuck or 
face plate against the spindle flange. 
The majority of live spindle work will 
be accomplished with a chuck or face plate 
mounted directly on the spindle nose. How- 
ever, it may be desirable to remove the 
work and chuck as a unit for inspection. 
An operation of this type may be accom- 
plished with the quick-change adapter ap- 


Rail Mechanical Engineer 
me wey DSO NPRIL, 1946 


“The Hobart Brothers Company, 
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Spindle nose and face plate of headstock for 
Cincinnati grinding machines 


flied to the chuck. The unit has the same 
dimensions as the spindle nose and has 
L-head bolts for clamping it thereto. 
Another improvement is in the mounting 
of the spindle. It now runs on two ad- 
justable anti-friction bearings, one at the 
: front and one at the rear end, with a single 
i accessible adjustment at the rear. In ad- 
dition to the obvious advantage in con- 
venience of adjustment for wear, a more 
rigid construction is obtained with very 
little overhang from the front bearing to 
the spindle nose. 


‘Two-Operator, 


-_Gas-Drive Welder 


Troy, 
1 Ohio, has developed a two-operator gaso- 
line engine-driven arc welder by placing 
two 300-amp. generators on a common 
| shaft, supplied with separate excitation 
| from a common exciter. The double unit 


-c7! is directly connected to an eight-cylinder 
-- Chrysler industrial engine. Two operators 


can work independently of each other, 

since the engine is governed to maintain 
| constant speed for all loads. A paralleling 
| switch turns the unit into a single-operator 
| 600-amp. unit. 

| Because welding is inherently an inter- 
mittent load, two units can be connected 
to one engine to give a higher overall 


economy. The net idle running time of the 
engine is reduced, and engine-service time 
and maintenance are reduced. 


Cable and Pipe Locator 


An instrument for determining the precise 
location and depth of buried pipe and cable, 
called the Stewart Cable Tester Locator 
Combined, is announced by W. C. Dillon 
& Co. Inc., 5410 W. Harrison street, 
Chicago 44. It can be used to tell just 
where cable or pipe is buried, and just 
how deep, or to find old cable or pipe 
laid many years ago on which installation 
records have been lost or forgotten. It 
will also locate the path of cable or pipe 


The Stewart Cable Tester and Locator 
Combined 


to or from buildings, or find the position 
of a water main. It is especially valuable 
for checking the depth of cable at river 
crossings and may be used to determine 
whether or not a service pipe is below the 
frost line in lowering or regrading a 
thoroughfare. 

It is furnished with detector coil and 
neutral exploring coil. A built-in level 
in the exploring coil enables the operator 
to maintain accuracy. 

The unit is ruggedly built, easily portable 
and compactly encased for rough use and 
weather. It weighs approximately 22 1b., 
including head phones, neutral exploring 
coil, and fish-scale exploring coil. 


The engine drives two generators which may be used separately or in parallel 
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Control Valves 


Three valves for air and hydraulic controls 
have been designed by the Hanna Engineer- 
ing Works, 1765 Elston avenue, Chicago 22. 

One type is a packless %-in. valve, called 
Unitite Jr., for tubing and light piping 
applications. It is designed for four-way 
operation but may be used as a three-way 
valve by: plugging one port. This valve 
is suitable for air, oil, or water at pressures 
up to 250 lb. per sq. in. and is available 
for manifold, column, or panel mounting. 
An 80-deg. movement of the handle reverses 
the air or liquid flow. 

The foot-operated valve is a packless 
control for use in air and oil hydraulic- 
cylinder applications. Freeing hands for 
other work, it is made in two styles—one 
with a single pedal for constant cycles 
of operation, and the other with a split 
pedal that holds its position until tripped 
for reversal. It is available in }%-in., 4-in., 
¥%-in. and l-in. sizes operating at either 
an air pressure of 250 lb. per sq. in. or 
an oil pressure of 1,000 Ib. per sq. in. 

The control of cylinder piston speed in 
both directions is accomplished by the 
two-direction speed-control valve. Installed 
between the operating valve and one end 
of the cylinder, it permits the adjustable 
control of the inflow and outflow of the 
air or oil independently to and from one 
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Left: The Hanna two-direction speed control 

valve—Center: The foot-operate valve.— 

Right: The Y%-in. Unitite Jr. with handle 
~ control : 


side of the piston. One valve is required 
for oil operation, two are recommended 
for air. Working pressures are 250 Ib. 
per sq. in. for air cylinders and 1,000 1b. 
per sq. in. for hydraulic. Pipe sizes avail- 
able are % in., % in., % in., % in., and 1 in. 


Battery-Charger 
Welder 


A battery-charger arc-welder combination 
for charging railway coach batteries and 
electric arc welding has been developed 
by the Hobart Brothers Company, Motor 
Generator Corporation Division, Troy, 
Ohio. This dual purpose machine was 
designed especially for the railroads. It 
has complete, separate control panels with 
instruments—one for each battery circuit 
and one for the welding circuit. A switch 
provides for changing from charging to 
welding, or from welding to charging. 
The set is made in two sizes. The model 
No. 496 is a Hobart 300-amp. electric 
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motor-driven welder including a MGC 
panel circuit for charging one railway 
coach battery at a maximum rate of 200 
amp. at 50 volts, dic. The model No. 497 
is a Hobart 400-amp. electric motor-driven 
welder including MGC panel circuits for 
charging two railway coach batteries at 
one time and at a maximum rate per 
battery of 150 amp. at 50 volts, d.c. 

Each MGC charging circuit includes the 
following: one voltmeter for measuring 


A switch and separate control panels provide 
for either welding or battery charging 


voltage of generator and/or battery; one 
ammeter to indicate charging current; one 
200-amp. knife switch to open charging 
circuit; one 175-amp. Fusetron in charging 
circuit; one automatic reverse current cut- 
out (to prevent flow of current from 
battery to generator). 


Drill Chip Breaker 


A drill chip breaker, which breaks the chip 
at each revolution of the drill, has been 
introduced by the Ex-Cell-O Corporation, 
Detroit, Mich. The unit, tested for nearly 
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MBO, 
Ex-Cell-O drill chip breaker 
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a year by the manufacturer, breaks chips 
into small pieces that are carried up the 
flutes of the drill. 

In operation, the short chips accumulate 
around the mouth of the hole, eliminating 
the long whirling spirals which would 
otherwise be thrown around the machine 
and on the floor by the revolving drill. 
If the work requires coolant, it flows on 
the work and down the drill flutes, past 
the short loose chips to the point of the 
drill without splashing. 

The chip breaker can be used vertically, 
horizontally, or at any angle at which hous- 
ing can be kept stationary while the drill 
rotates. An arm is provided to prevent 
rotation of the housing. Where space per- 
mits, the chip breaker can be used in mul- 
tiple spindle heads. 


One-Ton Truck 


The Model HB Chore Boy, announced by 
The Buda Company, Harvey, Ill, is a 
dual-wheel, platform-type truck of one-ton 
capacity. This truck is the same as the 
Model FF except that it has a shorter 
wheel base, thus permitting carrying the 
same loads with easier turning in narrow 
aisles. In addition, it has better traction. 

Model HB weighs 1,000 Ib. is equipped 
with a 7.7-hp. air-cooled four-cycle engine 
and is capable of speeds up to 15 m.p.h. 
Its construction features consist of an 
electrically welded reinforced steel frame 
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Buda Model HB Chore Boy 


and a loading space of 12.8 sq. ft. It has 
a length of 92 in., a width of 32 in. and 
a 56-in. wheelbase with a 15-ft. turning 
radius. 


Pneumatie Unit 
For Kick Presses 


The National Pneumatic Company, 420 
Lexington avenue, New York, has designed 
a pneumatic unit that, when installed on 
any kick press, converts the press to power 
operation. The unit is comprised of an air 
engine of 270-lb. rated power delivered at 
100 Ib. air pressure. This engine is mounted 
on a pivot-type bracket and attached to the 
kick press lever; a foot-operated control 
valve is piped to two flexible hose con- 
nectors; a speed adjusting fitting is pro- 
vided to control the speed of the engine 
stroke in both directions. There is a cut- 
off cock for shutting off air to the unit, 


and an air strainer is placed in the air 
supply line leading to the control valve. 
If desired, two hand-operated control 
valves may be substituted for the foot con- 
trol valve as an additional safety factor. 


National Pneumatic air engine installed on 
kick press 


With the hand-operated valves, the press 
operator must employ both hands, elimi- 
nating any possibility of tripping the press 
while the hands are in an unsafe position. 


Cleaning Material 


A decarbonizer and degreasing material, 
announced by Kelite Products, Inc., Los 
Angeles, Calif., is packaged in an open-top 
five gallon can, with or without parts bas- 
ket. This material, Kelite parts cleaner, 


Kelite parts cleaner is used to remove carbon, 
grease, dyes and gums 
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is effective for the removal of grease, dyes, 
gums and carbon. Carbon deposits nor- 
mally difficult to remove even by such 
methods as scraping or wire brushing are 
softened by soaking in the cleaner and can 
be wiped off with a cloth. 

The cleaner is safe for all metals. It is 
odorless and will not burn or explode. 
Although it is a safe shop material, opera- 
tors should wear neoprene gloves, as with 
all materials of this type. It is used for 
cleaning pistons, carburetors, fuel pumps 
and various small parts. 


Heavy-Duty 
Tower Lift 


The Bird-White Company, 3119 West Lake 
street, Chicago, is now in production on a 
new type heavy-duty tower life for use 


The tower lift yA its maximum elevation 
o 


in railroad maintenance and some types 
of railroad construction work. The towers, 
even at their maximum elevation of 22 ft., 
are rigid and have very little sidesway. 
Raising and lowering of the tower is accom- 
plished by twin-hydraulic-mechanical type 
columns electrically controlled from the 
platform. There is ample platform work- 
ing space, and the platform is insulated 
for 1,500 volts. Power is supplied by a 
gasoline-driven generator. 


Railroad 
Loudspeaker 


A loudspeaker, specifically designed to meet 
railroad demands has been announced by 
the Operadio Manufacturing Co., St. 
Charles, Ill. It has been engineered to pro- 
duce voice intelligibility and to withstand 
dirt, wind and water. It is adaptable for 
mounting on locomotive exteriors, within 
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The speaker may be used indoors or out for 
mobile or fixed applications 


locomotive cabs and cabooses, or in switch- 
yards. 

The speaker is featured by a pressure- 
neutralizing grill and filter, which elimi- 
nates air pressure on the diaphragm when 
the loudspeaker is used on the exterior of 
an engine or caboose. What the maker 
refers to as “slip stream” filtration avoids 
accumulation of soot or dirt, and the 
speaker housing is completely sealed and 
weatherproofed. A waterproof terminal 
cever permits external connection without 
opening the unit, and fittings are designed 
for standard railroad conduit and unions. 


Brush 
Tension Gauge 


An aid to quick and accurate setting of 
uniform commutator-brush spring tension, 
essential to prevent rapid brush wear or 
scoring or burning of the commutator, is a 
brush tension gauge offered by National 
Electric Coil Company, 794 Chambers 
Road, Columbus 16, Ohio. 

The gauge is an accurate, compact 
weighing device specially designed for 
adjusting the tension of carbon brushes. 


The tension device applied to a brush spring 


It is equipped with a leather strap and 
hook as an convenient insulated connection 


between the brush and the gauge. 


To check and adjust the pressure of a 
brush, the hook is attached to the brush, the 
brush is raised slightly, and:a piece of 
paper inserted between the brush and com- 
The gauge is then pulled slowly 
until the paper can be freely withdrawn. 
The brush pressure is then read on the 


mutator. 


gauge and adjusted to the correct value. 


Gauges of two capacities are offered, 
Model 06-BT, with a range of 0-6 1b., with 
2 oz. graduations, and Model 009-BT, with 
a range of 0-10 1b., with 4 oz. graduations. 
Scale figures and graduations are deeply 
etched for easy reading. Both models are 
encased in a durable drawn brass tube 16 


in. in diameter. 


Power 
Factor Regulator 


The Haug System Power Factor Regulator 
is announced by the Modern Control Equip- 
ment Company, 176 W. Adams street, 
Chicago. It is designed automatically to 
control power factor, increasing it when 


necessary and avoiding the possibility of 


The Haug system power factor regulator 


over-voltage when the load is light. It 
has no moving parts and is so designed 
that third, fifth, and seventh harmonics 
will not overheat connected capacitors. 
It also prevents harmonic resonance in- 
cluding telephone interference. The switch- 
ing of capacitors is eliminated and the 
regulator may be left on the line 24 hours 
a day. No discharge coils or other safety 
devices are required. 


1,000-Watt 
Mercury Lamp 


A 1,000-watt, high-intensity mercury-vapor 
lamp has been announced by the Westing- 
house Lamp Division, Bloomfield, N. J. 
The lamp is air-cooled and has an efficiency 
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The 60,000-lumen, air-cooled, high-intensity, 

mercury-vapor lamp is designed for general 

illumination and for such special purposes as 
the lighting of welding booths 


of 60 lumens per watt. It has an are stream, 
` about twice as long as a cigaret, enclosed 
in a quartz tube which, in turn, is enclosed 
by a hard glass exterior tube. Overall, 
the lamp measures 14 in. long and is less 
than 4 in. in diameter. 

Equipped with a mogul-screw base, the 
lamp can be burned in any position. A 
transformer and reactor are required for 
its operation. 


Hydraulic Press 


A 200-ton hydraulic press for bending and 
forming steel parts has been designed by 
the Lake Erie Engineering Corporation, 
Buffalo, N. Y. The press is of the C-frame 
type with a 42-in. right to left and 24-in. 


Lake Erie 200-ton hydraulic press 
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back to front die space. It has a 30-in. day- 
light opening and 16-in. stroke. 

The press has a closing speed of 350 in. 
per min. and a return speed of 345 in. per 
min. It has a welded-steel housing with 
an extra-heavy C-frame for minimum de- 
flection under load. The upper or moving 
platen is rigidly guided for added strength 
and accuracy and there is a 35-ton cushion 
in the bed. The press is operated by a hand 
lever readily accessible to the operator and 
control of operating speed is obtained by 
direct stroking of the pump. 


Turning Rolls 
For Automatic Welding 


Self-propelled turning rolls, mounted on 
carriages, for automatic welding produc- 
tion on tanks and cylindrical objects of 
various lengths and diameters have been 
designed by the Ransome Machinery Com- 
pany, Dunellen, N. J., a subsidiary of the 
Worthington Pump and Machinery Cor- 


remote speed control, allow the operater 
to manipulate these functions at his welding 
position. 1 


Hydraulic Control 


Miniature hydraulic remote control has 
been developed by Sperry Products, Inc., 
Hoboken, N. J. Numerous applications are 
possible, but those most frequent are throt- 
tle, mixture, governor, and various position- 
indicator controls. 

This product is similar to larger Sperry 
units in that a single flexible copper tube 1s 
used, the system is completely enclosed, and 
the installation is easily accomplished with 
but three small bolts for each of the two 
pieces which make up the complete unit. 

The transmitter and receiver, made of 
bronze, together weigh 3.7 1b. Any motion 
Of the transmitter arm will be duplicated by 
the receiver arm. Either arm will move 


through an are of 60 deg., and the receiver 
arm may be drilled at any location to obtain 
the desired linear travel of the actuating 


Courtesy Struthers Wells Corporation, Warren, Pa. 


Ransome self-propelled turning rolls moving a cylinder at welding speed for 
automatic welding of longitudinal seam 


poration. On circular welds, the weldment 
is set on the turning rolls and rotated; 
for longitudinal welds, the work is driven 
along the track, both at the desired welding 
speed. The work is thus positioned under 
the automatic welding head for all welding 
operations. 

The self-propelled turning rolls consist 
of two parts, the electric power-driven 
turning rolls and the idler rolls without 
power, each mounted on separate carriages. 
The power drive serves a dual purpose. 
It rotates weldments for circular welds, 
and by shifting a clutch, the power is 
transferred to drive the work forward or 
reverse on the tracks for welding longi- 
tudinal seams. The individual rollers are 
equipped with tires of industrial-truck-type 
rubber to prevent bumping when longi- 
tudinal welds pass over the rollers. 

The weight capacity of the turning rolls 
is 25 tons. The distance between the 
rollers is adjustable to accommodate 2-ft. 
to 14-ft. work diameters. The circum- 
ferential speed of the rollers and the longi- 
tudinal speed of travel of the carriage are 
adjustable for welding speeds of 7-in. to 
57-in. per min. Remote-control of start- 
ing, stopping, and reversing both the turn- 
ing rolls and track carriage, as well as 


rod. The complete system is dust-proof and 
water-proof. The transmitter and receive! 
may be joined by 35 ft. of connecting tubing 
without experiencing any difficulty, and 


Transmitter and receiver of the Sperry 
miniature hydraulic remote control 


lengths even longer than that may be i 
where conditions of temperature and loa 
will warrant it. 
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Technical Advisory Board To 
Aid Transportation Corps 


Firty-Two of the nation’s outstanding 
industrial leaders, including many from 
the railway and railway supply industries, 
will comprise a Technical Advisory Board 
to assist the Army Transportation Corps 
in a research program which will cover all 
fields of transportation except air, it was 
announced by the War Department on 
March 3. Although the board is never 
expected to meet in its entirety, individual 
members will consult with Major General 
Edmond H. Leavey, chief of transportation, 
to advise and counsel the corps’ research 
and development division. 

General Leavey pointed out that the 
wartime experience gained as the result 
of transporting men and equipment here 
and abroad has shown the need for the 
development of transportation equipment 
types which have no commercial proto- 
types. He urged that new equipment be 
designed, pilot models produced and studies 
made of actual operations. 

Among those named to the board are 
John E. Dixon, president, Lima Locomo- 
tive Works; Duncan W. Fraser, chairman 
of the board, American Locomotive Com- 
pany; V. R. Hawthorne, executive vice 
chairman, Operations and Maintenance 
Department, Mechanical Division, Associa- 
tion of American Railroads ; Edwin Hodge, 
Jr, chairman, Greenville Steel Car Com- 
pany; J. M. Hood, president, American 
Short Line Railroad Association; Ralph 
Kelly, president, Baldwin Locomotive 
Works; C. A. Liddle, president, Pullman- 
Standard Car Manufacturing Company; J. 
J. Pelley, president, A. A. R.; Ted V. 
Rodgers, president, American Trucking 
Associations; Lester N. Selig, vice-chair- 
man of the board of General American 
Transportation Corporation; and Frederick 
A. Stevenson, president, American Car and 
Foundry Company. 


Coal Research Budget Increased 


Drrecrors of the Bituminous Coal Re- 
search, Inc., national research agency for 
the bituminous coal industry, have approved 
a current budget calling for an additional 
outlay of $401,000 in more than 40 research 
projects intended to improve utilization of 
solid fuels by railroads, industry and do- 
mestic consumers. The projects under con- 
sideration include such railroad coal uses 
as air supply, over-fire steam-air jets, effect 
of fuel on locomotive performance, and 
handling railroad coal. 

The research organization’s locomotive 
development committee has announced 
Projects under way or authorized at Bat- 
telle Memorial Institute, Johns Hopkins 
University, Southern Research Institute, 
the Institute of Gas Technology, Purdue 
University, and the Alco Products Divi- 
sion of American Locomotive Company. 
None of these, however, is included in the 
general budget of $401,000 of Bituminous 
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Coal Research, Inc. The budget for the 
locomotive development work, the goal of 
which is a coal-fired gas turbine locomo- 
tive, represents a separate allocation of 
funds. 


Transportation Corps Exhibits 
German Equipment 


RaIL equipment consisting of five steam 
locomotives, one Diesel and several cars of 
special types captured in Germany was 
exhibited at Fort Monroe, Va., by the 
Transportation Corps Board on March 6, 
7 and 8 for representatives of science and 
industry. A special showing was held on 
March 5 for Congressmen and representa- 
tives of the press. 

The rail exhibit included an individual- 
axle-drive streamline locomotive; a con- 
densing locomotive; two standard freight 
locomotives; a narrow-gauge switching 
locomotive and a Diesel switching loco- 
motive with a hydraulic transmission. 
With the exception of the narrow-gauge 
and the Diesel types all of the locomotives 
were built by Henschel & Son, Kassel, 
Germany. Five freight cars were dis- 
played: a standard box car; a 16,645- 
gallon all-welded tank car; a high-side 
gondola; a flat car of 80 metric tons 
capacity and a box car carrying interlock- 
ing and signal equipment for the emergency 
replacement of a damaged wayside control 
tower. $ 


Į NDIVIDUAL-AXLE-DRIVE LOCOMOTIVE 


The individual-axle-drive locomotive was 
built in 1941 and operated in passenger 
service between Hamburg and Berlin until 
May, 1945. It is a 2-8-2 type locomotive 
with a maximum tractive force of 36,000 
lbs. Each driving axle is powered by a 
two-cylinder V-type steam engine, two 
being mounted on the left side at Nos. 1 


and 3 driving axles and two on the right 
side at Nos. 2 and 4 axles. The locomotive 
is equipped with roller bearings throughout ` 
and with force-feed lubrication to the cyl- 
inders and valves and to points such as 
driving-box shoes and equalizer pins. All 
driving wheels have clasp brakes with two- 
piece brake shoes. 

The condensing locomotive is of the 
2-10-0 type built in 1944 for service in 
bad-water districts or where water is 
scarce. Tests by the Military Railway 
Service showed that is could run approxi- 
mately 700 miles without replenishment of 
its water supply. 

The two standard freight locomotives are 
essentially of the same design, both being 
of the 2-8-0 type with their construction 
adjusted to wartime conditions of manu- 
facture. The Series 52 locomotive was 
built in 1942 and has a boiler pressure of 
227 lb. per sq. in. and a maximum trac- 
tive force of 50,320 Ib. The Series 42 loco- 
motive was built in 1944 and has a tractive 
force of 56,000 Ib. with the same boiler 
pressure. Because of the manpower and 
material shortages many hundreds of com- 
ponent parts were eliminated or modified 
which resulted in a savings of 6,000 man- 
hours and 26 metric tons of material in 
the construction of both classes of loco- 
motives as compared to prewar Series 50 
locomotives. 


DIESEL-HYDRAULIC SWITCHER 


The Diesel-hydraulic switching locomo- 
tive was built at Strassburg by Maschinen- 
bau & Bahnbedarf. It develops 350 hp. at 
600 r.p.m. and is designed to operate at a 
maximum speed of approximately 40 
m.p.h. The six-cylinder four-cycle Diesel 
engine has a bore of 934 in. and a stroke 
of 1334 in. and is equipped with a Bosch 
fuel injection system. The engine is con- 
nected through a hydraulic transmission to 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the March Issue 


FREIGHT-CAr ORDERS 


Road No. of cars 
fllnois Central > senssa rakean 1001 
New York, New Haven & Hartford .. 75 
Wheeling & Lake Erie ............... 750 


Type of car Builder 
70-ton covered hoppers ... Pullman-Standard 
Caboose ...Harlan & Hollingsworth 
60-ton hopper .. American Car & Fdry. 


.. Ralston Steel Car 


50-ton gondolas 


FREIGHT-CAR INQUIRIES 


200 


70-ton gondola 


PASSENGER-CAR ORDERS 


Erie 


1To cost approximately $500,000. 


No. of cars 


Type of car Builder 
Sleeping aaa te Ek Yee Pullman-Standard 
Lunch-counter dining .....American Car & Fdry. 
Cluba skar a aD AAA American Car & Fdry. 
Cafe-lounge .............. American Car & Fdry. 
Dining. occas Siasteres, pats .. American Car & Fdry. 
Baggage ... American Car & Fdry. 

Al ETEY American Car & Fdry. 
Bagg.-dormitory American Car & Fdry. 
Dormitory-club ........... American Car & Fdry. 


2 To be of lightweight construction and of the six-bedroom, ten-roomette type. 

3 The 65 cars in this order will have aluminum superstructures and will cost $6,000,000. The eight 
lunch counter-diners will be equipped with soda fountains and dining tables for 40 persons; the nine 
club cars with showers, barber shops and lounge seats and the six dormintory-club cars with bar and 


lounge seats. 
eight-seat card section. 


The three cafe-lounge cars will contain 24 seats for dining, 24 lounge seats and an 
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one driving axle. Side rods connect the 
three pairs of driving wheels. 

The narrow-gauge steam locomotive was 
built by Jung Locomotive Works for the 
German Army. It is a 0-6-0 type loco- 
motive with a maximum speed of 1834 
m.p.h, and operates on a track gauge of 
29% in. 


Tue Freicut Cars 


All of the freight cars at the exhibit 
were equipped with Hildebrand-Knorr 
empty-and-load brakes. The box-car air 
brakes could also be adjusted for either 
freight or passenger service, both changes 
being made by operating small levers 
located near the side sill. Other features 
of the freight cars were the ball and 
socket center plates using no center pins, 
the wick-feed lubricators for the journal 
boxes and the use of T-head bolts with the 
claws of the T forged downward for hold- 
ing wood siding in place. The lubricators 
were of very light construction, using a 
metal pan for holding the oil and a yarn 
pad held against the journal by a spring 
with the yarn ends passing through the 
pad plate into the oil pan. 

The standard box car was built at Konis- 
berg, Germany, in 1943. It has a light 
weight of 28,500 1b., a load limit of 33,000 
Ib. and a maximum capacity of 38,800 Ib. 

The 16,645-gallon all-welded cistern of 
the tank car acts as the underframe for 
the car. The dome cap is equipped with 
a single locking device and with one safety 
valve. The outlet valve is located under- 
neath the car and is joined to a Y-pipe 
permitting hose connections to be made 
to either side of the car. The car trucks 
are also of all-welded construction. The 
car has a light weight of 40,238 Ib. 

The high-side gondola is equipped with 
hinged end gates. This car has a light 
weight of 22,800 1b., a load limit of 54,000 
lb. and a maximum capacity of 56,200 Ib. 

The flat car was built for carrying 
armored vehicles and one feature of this 
car is the adjustable permanent blocking 
which ,made it adaptable for transport of 
either the Tiger or Panzer tanks. The 
bolts holding the blocking fit into steel 
grooved plates running cresswise in the 
car floor which permits adjustment of the 
blocking either in or out. The car has a 
light weight of 49,823 fb., a load limit of 
176,400 lb. and a maximum capacity of 
180,800 Ib. 


THe MARINE EXHIBIT 


A marine exhibit was also included with 
the rail exhibit. It included many Diesel 
engines, most of which were designed for 
use in boats although a few were built 
to power trucks, auxiliary equipment, and 
switching locomotives. 

Three Diesel engines for light switching 
locomotives included the 112-hp. and 36- 
hp. Klockner Humbolt Dentz engines, both 
being of the six-cylinder four-cycle type 
and a 107-hp. four-cylinder M.A.N. engine 
operating with a four-stroke cycle. All 
“power ratings are given in metric horse- 
power. 

All of the equipment is available for 
future inspection by representatives of 
science and industry. Special arrange- 
ments for examining the items can be made 
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through the Office of the Publication 
Board, Department of Commerce, Wash- 
ington, D. C. 

Microfilms of charts and diagrams will 
be available on order to O. P. B. Charts 
and diagrams of some German transporta- 
tion equipment that was not shipped to the 
United States also are available, and photo- 
stat and microfilm copies may be ordered. 


Co-operative Research at Illinois 
University 


More than $52,000 was given to the Uni- 
versity of Illinois last year for co-operative 
research on railroad subjects. 

The three largest contributions in rail- 
way research during the fiscal year ended 
June 30, 1945, according to the annual re- 
port of the comptroller of the university, 
were: Association of American Railroads, 
for study of wheel loads, joint bars, and 
rail webs, $12,366; Association of American 
Railroads and American Iron & Steel In- 
stitute, for study of failure in rails, $18,- 
522; and Technical Board of the Wrought 
Steel Wheel Industry, for steel car-wheel 
research, $10,000. Other subjects of study 
included welded joints and steel brake 
shoes. 


M. P. Train Radio Licensed 


Tue Federal Communications Commis- 
sion has granted the application of the 
Missouri Pacific for construction permit 
and license for 32 new mobile units to 
operate as train stations in railroad radio 
service. Operation will be on the frequency 
160.41 megacycles, with 100 watts input to 
final radio stage, employing special emis- 
sion for FM (telephony). 


Centennial Dinner in Honor of 
George Westinghouse 


CHARGING that “co-operation between 
employers and employees and between busi- 
ness men and the public has been systemat- 
ically undermined by government and by 
labor-union propaganda,” Frank D. New- 
bury of Pittsburgh, vice-president of West- 
inghouse Electric Corporation, addressing 
the American Society of Mechanical Engi- 
neers, urged recognition of individual ini- 
tiative, co-operation of employer and 
worker, and business leadership as three 
essentials of a sound national economy. 
Mr. Newbury spoke at a George Westing- 
house centennial dinner, sponsored by the 
American Society of Mechanical Engineers, 
of which George Westinghouse was presi- 
dent. 

Gwilyn A. Price, president of Westing- 
house Electric, announced the company’s 
plans for a forum of leading scientists, en- 
gineers and industrialists, which will be 
held at Pittsburgh on May 16 to 18. 

Albert N. Williams, vice-chairman of the 
board of Westinghouse Air Brake Com- 
pany, discussed ‘“Westinghouse’s Position 
in the History of Transportation” and 
Dean Samuel W. Dudley of the Yale 
School of Engineering spoke on “West- 
inghouse—the Man.” D. Robert Yarnall, 
president of the A. S. M. E., presided over 
the meeting, and ex-president Dean Dexter 
S. Kimball was toastmaster. 


Shop Apprentices Systems 
Under “GI” Bill 


Extension to the apprentice systems 
established in railroad shops under joint 
labor-management auspices of the provi- 
sions for practical training and education 
of veterans included in the so-called “G. I. 
bill of rights” has been authorized under 
an interpretation of the requirements of 
the statute approved by General Omar N. 
Bradley, administrator of veterans affairs, 
according to Veterans’ Administration 
sources, 

Some delay in approving such applica- 
tion on a nationwide basis reportedly re 
sulted from uncertainty as to whether it 
was necessary to secure approval from the 
various states individually for extension of 
the provisions for training to such joint 
apprentice systems. 


Santa Fe To Try Out New Music 
System on Its Trains 


As the first experimental test of a plan 
to provide individual musical wire repro- 
ducers, radios and a public address sys- 
tem on its trains, the Atchison, Topeka 
& Santa Fe has outfitted one of its dining 
cars with wire reproducing units which 
will provide various types of music at the 
will of passengers. The car was placed in 
transcontinental service on March 10. 

According to present plans each roomette, 
bedroom, compartment and drawing room 
will be equipped with a push-botton selec- 
tor, a loud speaker and a volume control 
which will permit choice of either radio or 
wire-reproduced popular or semi-classical 
music. A pilot lamp will notify passengers 
when the system is turned on so that they 
may “tune in” at will. As soon as labor 
and materials are available, similar installa- 
tions will be made in chair and club-lounge 
cars as well as in all diners. These in- 
stallations, however, will differ in that 
speakers will be placed in the ceilings of 
the cars to provide an even distribution of 
sound throughout the car. 

Farnsworth Television and Radio Cor- 
poration of Ft. Wayne, Ind., designed the 
over-all integrated system being used in 
the test dining car, while the Brush De- 
velopment Company, Cleveland, Ohio, de- 
veloped the specially designed wire repro- 
ducers. 


D. & R. G. W. Receives First 
Railroad Radio Grant 


ACTING upon the first application for rail- 
road radio authorization submitted pursu- 
ant to the establishment of Rules and Reg- 
ulations Governing Railroad Radio Service, 
Part 16, the Federal Communications Com- 
mission on February 27 granted a con- 
struction permit to the Denver & Rio 
Grande Western for 32 new mobile units 
as train (end-to-end) stations in this newly 
established service. 

Operation will be on the frequency 159.81 
megacycles, with 50 watts input power to 
final radio stage, employing special emis- 
sion for FM (telephony). 

The F. C. C. announcement noted that 
extended experimentation has been made 
regarding use of railroad radio for safety 
purposes for several years, and many €x- 


| Engineer 
Railway Mechanical En 1946 


perimental authorizations have been pre- 
viously issued to railroads and manufac- 
turers, but this is the first grant since the 
regular railroad radio service was estab- 
lished by the commission December 31. 


Buckwalter to Receive 
Henderson Gold Medal 


Tue 1946 winner of the George R. Hen- 
derson gold medal of The Franklin Insti- 
tute is Tracy Vero Buckwalter, according 


Stering ENGINE ComMPpANy.—Comm. 
Russell J. Roberts, U. S. Coast Guard, has 
ten elected assistant to the president of 
te Sterling Engine Company to succeed 
Edward M. Coe who has retired. 


NaTHAN MANUFACTURING COMPANY.— 
The Nathan Manufacturing Company of 
New York plans to erect a modern fac- 
tory in Milford, Conn., which it will oc- 
cupy with its subsidiary, Nathan Aircraft 
Devices, Inc. A 


CruceLe STEEL COMPANY OF AMERICA. 
—W. M. Stevenson, sales and service en- 
gineer of the Crucible Steel Company of 
America’s railroad division at Cleveland, 
Ohio, has been appointed manager of the 
western railway department, with head- 
quarters at Chicago. 

+ 

Firta-STERLING STEEL ComranyY.—Ed- 
win T. Jackman, district sales manager of 
the Firth-Sterling Steel Company in Chi- 
cago, has resigned alter 18 years of service. 


HASKELITE MANUFACTURING COMPANY. 
Gordon D. Beckwith, a member of the 
New York district office of the Haskelite 
Manufacturing Corporation, Grand Rapids, 
Mich., has been placed in charge of a branch 
office recently opened at Philadelphia, Pa. 

© 


Curicaco MALLEABLE CASTINGS Com- 
PaNY.—Leon J. Wise, whose promotion 
to assistant to the president of the Chicago 
Malleable Castings Company, with head- 
quarters at Chicago, was reported in the 
February issue, was born at St. Louis, Mo., 
on December 26, 1901. He received his 
higher education at Washington Univer- 
sity and began his business career in 1922 
as a chemist in the employ of the National 
Malleable & Steel Castings Co. Two years 
later he went with the Muncie Malleable 
Foundry Company as a chemist at Muncie, 
Ind. In 1926 Mr. Wise resigned to become 
a metallurgist of the Terre Haute Malleable 

wfacturing Co., at Terre Haute, Ind., 
and in 1928 became a metallurgist for the 
Chicago Malleable Castings Company. He 
was appointed general foreman in 1933, 
assistant sales manager at Chicago in 1935, 
manager of industrial sales, and manager 
of research and development in 1939, and 
assistant to the executive vice-president in 

1943. Mr. Wise is also general manager 
of the Allied Steel Castings Company, a 

subsidiary of Chicago Malleable. 
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to an announcement on March 11 by Dr. 
Henry Butler Allen, secretary and director 
of the institute. Mr. Buckwalter will re- 
ceive the award “in consideration of his 
accomplishments in applying anti-friction 
bearings to railroad locomotives and cars 
thus contributing to the increase in relia- 
bility and decrease in maintenance costs of 
modern railroad equipment.” 


The Henderson medal was first awarded 
in 1928 to William F. Kiesel, Jr., for in- 


Supply Trade Notes 


PressurRELUBE, Inc.—William P. Tur- 
nesa has been appointed director of sales of 
Pressurelube, Inc. Mr. Turnesa recently 
was discharged from the navy. He was for- 
merly vice-president of the Differential 
Wheel Corporation. ý 


Reviance Exectrric & ENGINEERING 
Company.—Fred E. Harrell, general works 
manager of the Reliance Electric & Engi- 
neering Company, Cleveland, Ohio, has 
been elected a member of the board of di- 
rectors of the company. Edward E. Helm, 
general sales manager, has been elected sales 
vice-president. 

eo 

Krorr Force Company.—Raymond T. 
O’Keefe, Jr., vice-president of the Kropp 
Forge Aviation Company, has been elected 
vice-president of the Kropp Forge Com- 
pany, Chicago. Mr. O’Keefe will be spe- 
cial assistant to the president in matters 
pertaining to the general operation of the 
business and also sales representative in the 
Chicago area. 

+ 


Witte Encine Works.—The Witte En- 
gine Works, a division of the Oil Well 
Supply Company, Kansas City, Mo., has 
appointed the T-Z Railway Equipment 
Company, Chicago, as its national railway 
sales representative for its Diesel engine 
and Diesel-electric plants. 

+ 

GisHott MacHINE Company.—The Gi- 
sholt Machine Company, Madison, Wis., 
has purchased the entire machine-tool busi- 
ness of the International Detrola Corpora- 
tion, of Elkhart, Ind., which it will transfer 
to Madison. 

+ 

Jones & LAUGHLIN STEEL CORPORATION. 
—H. M. Knobloch, assistant district sales 
manager in Cincinnati, Ohio, has been ap- 
pointed district sales manager in Indian- 
apolis, Ind., for the Jones & Laughlin 
Steel Corporation. R. G. Scoggins, a mem- 
ber of the company’s Memphis, Tenn., sales 
office, has been appointed district sales 
manager in Los Angeles, Calif., to succeed 
T. W. Bell, who has been appointed spe- 
cial sales representative in Los Angeles. 
W. S. Wainright, a salesman in the wire 
sales department in Pittsburgh, Pa., has 
been appointed district sales manager in 
San Francisco, Calif. W. L. O’Connell, 
resident manager of sales in Indianapolis, 
Ind., has been appointed resident manager 
of sales in South Bend, Ind. 
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ventions in locomotive and railway car 
design and construction. It is given in 
recognition of meritorious inventions or 
discoveries in the field of railway engi- 
neering. 

A photograph and sketch of Mr. Buck- 
walter, who untił last year was vice-presi- 
dent of the Timken Roller Bearing Com, 
pany of Canton, Ohio, appeared on page 
274 of the June, 1945, Railway Mechanical 
Engineer. 


DurasBLA MANUFACTURING COMPANY.— 
The Durabla Manufacturing Company has 
moved its valve plant from its former loca- 
tion in Berwyn, Pa., to a newly recon- 
structed building at yam Pa. 


IneaL Inbustries, Inc.—The Ideal Com- 
mutator Dresser Company, a partnership, 
has been terminated and a new corporation, 
Ideal Industries, Inc., formed. There has 
been no change in the management or 
location of the sopan 


AsutTon VaLve ComMpANy.—The Ashton 
Valve Company has acquired the Valve di- 
vision of the Lombard Governor Corpora- 
tion of Ashland, Mass. This line of valves 
will be manufactured at the Ashton main 
plant in Cambridge, Mass. John F. String, 
formerly valve sales manager of the Lom- 
bard Governor Corporation and of the 
Everlasting Valve Company, has joined 
the Ashton Valve ey: 


Corninc Grass Worxs.—Russell Brit- 
tingham has been appointed assistant to the 
vice-president in charge of the bulb and 
tubing and technical products divisions of 
the Corning Glass Works. Mr. Britting- 
ham formerly was administrative assistant 
to the company’s associate director of re- 
search and development. 


Rust-O.eum Corporation.—J. C. Sim- 
mons has been appointed vice-president of 
the Rust-Oleum Corporation and will su- 
pervise railway supply sales. Mr. Simmons 
has been associated with Rust-Oleum as 
general sales representative in the railway 
supply field. He will make his headquar- 
ters at the company’s home office in Evan- 
ston, Ill. Robert L. Nutt has been appointed 
sales representative in the railway supply 
field, Atlantic seaboard territory. Mr. 
Nutt’s headquarters are in the National 
Bank of Commerce Building, Norfolk, Va. 

+ 


Lınk-BeLT Company.—Arthur J. Olson, 
district sales engineer for the Link-Belt 
Company at Chicago, has been appointed 
district sales manager at Kansas City, Mo., 
to succeed Max Giffey, who has resigned 
after 40 years of fie 


GENERAL RAILWAY SIGNAL COMPANY.— 
Roy L. Morris, formerly general signal 
inspector of the Missouri Pacific, has been 
appointed sales engineer of the General 
Railway Signal Company, with headquar- 
ters at St. Louis, Mo. 
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FirTH-STERLING STEEL CoMPpANy.—Ed- 
win T. Jackman, district sales manager of 
the Firth-Sterling Steel Company in Chi- 
cago, has resigned after 18 years of serv- 
ice. 

+ 

SareTY Car HEATING & Licutinc Co.— 
E. F. Leherissey has been transferred to 
the southwestern district office of the 
Safety Car Heating & Lighting Co. with 
headquarters at St. Louis, Mo. Mr. Le- 


E. F. Leherissey 


herissey has been employed by the Safety 
Company since 1934. He was an electrical 
inspector both at the factory and in the 
field until 1936 and since then a sales repre- 
sentative at Chicago. Prior to his present 
transfer, he was on leave of absence in 
war work for two and a half years. 


GENERAL FIREPROOFING COMPANY. — 
James A. Houston has been appointed 
director-eastern contract sales division of 
the General Fireproofing Company. Mr. 
Houston has been associated with the com- 
pany since 1916 in sales engineering work. 


AIREON MANUFACTURING CORPORATION. 
—Walter A. Bowers has been elected vice- 
president and treasurer of the Aireon Man- 
ufacturing Corporation. Mr. Bowers 
formerly was vice-president and treasurer 
of the Lawrence Aeronautical Corpora- 
tion of Linden, N. J. 

+ 

Lopce & SHIPLEY MACHINE TooL Co.— 
The Lodge & Shipley Machine Tool Co., 
Cincinnati, Ohio, has announced the ap- 
pointment of the Rudel Machinery Com- 
pany, Inc., Boston, Mass., as exclusive sales 
representative and dealer in the northeast- 
ern states of Maine, Vermont, New Hamp- 
shire, Massachusetts Fa Rhode Island. 


WARREN Toot CorporaTIon.—John J. 
Gillis, manufacturers’ agent, has been ap- 
pointed representative in the New England 
area for the Warren Tool Corporation of 
Warren, Ohio. Mr. Gillis began his busi- 
ness career as superintendent of fence 
construction for the Spencer Wire Com- 
pany. He joined the American Steel & 
Wire Co. in 1914 and subsequently was 
appointed manager of sales of the Wor- 
cester, Mass., district sales office. He re- 
turned to Spencer Wire as vice-president 
and general manager of sales in 1944 and 
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in December, 1945, entered business for 
himself as a manufacturers’ representative, 
handling products for the hardware and 
mill supply jobbers trade. 
+ 
AMERICAN STEEL & Wire Co. — John 
May, vice-president in charge of sales of 
the American Steel & Wire Co., a U. S. 
Steel subsidiary, has been appointed assist- 
ant to the president to aid in general com- 
mercial and sales policies. Harry M. 
Francis, assistant vice-president, has been 
elected vice-president in charge of sales 
to succeed Mr. May. B. M. Ashbaucher 
has been appointed manager of the 
electrical, wire rope and construction 
materials department of the New York 
sales office of the American Steel & Wire 
Co., subsidiary of the U. S. Steel Corpora- 
tion. C. W. Meyers has been appointed 
assistant manager of the wire rope and 
construction materials division of the com- 
pany’s general sales department in Cleve- 
land, Ohio, to succeed Mr. Ashbaucher. 
Mr. Meyers also will continue his duties 
as special representative to the aviation 
trade. 
+ 
H. K. PORTER COMPANY; PRESSED STEEL 
Car Company.—H. K. Porter Company, 
Inc. has announced completion of arrange- 
ments to sell the fixed assets of its freight- 
car manufacturing plant at Mt. Vernon, 
Illinois to Pressed Steel Car Company, 
Inc. of Pittsburgh. The sale was made in 
accordance with the Porter policy to fur- 
ther develop its railway specialties business 
inaugurated in December 1945 with the 
acquisition of Fort Pitt Spring Company 
of McKees Rocks, Pa. Porter has entered 
into a contract to supply Pressed Steel 
Car Company plants with certain special- 
ties for a period of ten years, according to 
T. M. Evans, president of Porter. 
+ 
ReyNoLps Metats Company. — The 
Reynolds Metals Company has been con- 
firmed as the lessee of the McCook, Ill., 
government sheet mill for five years with 
a purchase option. After the housing 
crisis has eased, the company intends to 
fabricate aluminum at the plant, principally 
for the housing and transportaiton indus- 
tries. 
e 
Hewitt RUBBER CORPORATION.—Tom R. 
King has been appointed manager of rail- 
way sales of the Hewitt Rubber Corpora- 
tion, with headquarters at Chicago. L. C. 
Holloman, formerly of the production de- 
partment of the Hewitt Rubber Corpora- 
tion, has been appointed to the sales staff 
in charge of Rest-foam product develop- 
ment and sales to manufacturers in the 
furniture, transportation and allied fields. 
+ 
RusTt-OLEUM CorporaTION.—The Rust- 
Oleum Corporation, Evanston, Ill., has ap- 
pointed three new general agents to repre- 
sent it in the railway supply field. The 
new appointments are C. E. Murphy, Cleve- 
land, Ohio; W. W. Fetner, St. Louis, Mo., 
and the Frank B. Nugent Company, St. 
Paul, Minn. 
+ 
OxoxiTE Company.—The Cleveland, 
Ohio, district office of the Okonite Com- 
pany has been moved to the Engineers 
building. 


MAGNAFLUX CORPORATION. —On Febru- 
ary 11 and 12 the Magnaflux Corporation 
sponsored a conference at the Congress 
Hotel, Chicago, attended by about 150 rep- 
resentative railroad men, many of whom 
spent Wednesday, February 13, at the 
Magnaflux laboratories, inspecting new 
equipment and processes used in this non- 
destructive method of testing railway track 
and rolling-stock parts. A feature of the 
conference was the free and extensive inter- 
change of views at the various meetings, 
the following subjects being discussed by 
railroad men: Magnaflux Inspection of 
Track, Tools and Parts During Reclama- 
tion, by Ray McBrian, engineer of stand- 
ards and research, D. & R. G. W.; Inspec- 
tion of Railroad Car Parts, by C. B. Bry- 
ant, assistant to vice-president, Southern; 
Inspection of Locomotive Parts, by A. H. 
Ralley, welding supervisor, Canadian Pa- 
cific; and Inspection of Diesel Locomotive 
Parts, by M. C. Haber, mechanical engi- 
neer, Union Pacific. 

+ 

Macurre Inpustries, Inc. — Paul K. 
Povlsen has been appointed vice-president 
and general manager of Maguire Industries, 
Inc. He will supervise all manufacturing 
operations of the company and subsidiaries. 
Walter B. Scott, an industrial engineer, 
who also had been associated with the J. 
I. Case Company, has joined Maguire In- 
dustries as an assistant to Mr. Povlsen. 
He formerly was associated with the Amer- 
ican Can Company. 

+ 

J. Gorvon Lirpincott & Co.—Hal Berg- 
strom has been appointed director of the 
transportation department of J. Gordon 
Lippincott & Co. of New York. Mr. Berg- 
strom will be in charge of integrating all 
design activities in the transport field. 


Hal Bergstrom 


For the past three years, Mr. Bergstrom 
has been a member of the transportation 
design department of Raymond Loewy As- 
sociates. Previously he had served for 
nine years as chief designer for Montgom- 
ery Ward & Co., Chicago. 
+ 

Mars Sicnat Licut Comrany.—A. E. 
Ganzert, formerly engineer of shop plants 
and machinery of the Chicago, Rock Is- 
land & Pacific, has been appointed chief 
engineer of the Mars Signal Light Com- 
pany, with headquarters at Chicago. 
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Uxitep STATES RUBBER COMPANY.— 
Walter F. Spoerl has been appointed gen- 
eral sales manager of the mechanical goods 
division of the United States Rubber Com- 
pany to succeed Herman A, Everlien, who 
died on February 21 after 43 years of 
service with the company. Mr. Spoerl 
began his rubber career 38 years ago as a 
cerk in the company’s sales offices in Chi- 
cago. He was promoted through various 
sales and administrative positions to mer- 
chandise manager of the mechanical goods 
division in 1944, 
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+ 

Lake ERIE ENGINEERING CORPORATION. 
—H. Vander Schilden has been appointed 
sales representative in the Chicago district 
for products of the Lake Erie Engineering 
Corporation at Buffalo, N. Y. 

+ 

THE SUPERHEATER CoMPANY.—Arthur 
Wiliams, chief engineer of the Super- 
beter Company, has been elected vice- 
president in charge of engineering. T. F. 
Birmingham, works manager, has been 
elected a vice-president in charge of pro- 
duction at East Chicago, Ind. Charles H. 
Creasser, has been appointed assistant 
works manager at East Chicago and J. F. 
Grifin, assistant chief engineer, has been 
appointed chief engineer. 

Arthur Williams was born in England 
and educated at Queen’s College, Taunton 
and Swindon and North Wilts Technical 
Institution. He served as a special ap- 
prentice with the Great Western Railway 
(England) and came to this country in 
1926. He was successively associated with 


Arthur Williams 


the” Franklin Railway Supply Company 
and the Lima Locomotive Works before 
entering the engineering department of The 
Superheater Company in September, 1927. 
He was appointed research engineer in 
1930; assistant chief engineer in 1938, and 
chief engineer in 1942. Mr. Williams is 
a member of the American Society of 
Mechanical Engineers, and of the Institu- 
tion of Locomotive Engineers (London) 
and an associate member of the Institution 
of Mechanical Engineers (London). 

T. F. Birmingham, before coming with 
The Superheater Company, was, succes- 
sively, a machinist apprentice in the employ 
of the Union Pacific at Omaha, Neb., and 
an inspector at the Baldwin Locomotive 
Works for the Harriman Lines. In 1911 
he became an inspector for The Super- 
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heater Company at builders’ plants; in 
1916, was appointed superintendent at The 
Superheater Company’s plant, and in 1930 


T. F. Birmingham 


became works manager. Mr. Birmingham 


is a member of the American Society for 


Metals. 

Charles H. Creasser received degrees in 
engineering, economics and law from the 
Universities of Illinois, Butler, and Indiana. 
Later he was employed in the mechanical 
department of the New York Central. 
During the past four years he served in 
Washington, D. C., as chief of the Motive 
Power Section, Transportation Equipment 
Division, W.P.B., and as chief of the Rail- 
way Equipment Branch, Supply Division, 
Transportation Corps. 

J. F. Griffin served as an engineering 
officer in the United States Navy during 
World War I. In 1919 he became associ- 
ated with the engineering staff of the Loco- 
motive Feedwater Heater Company and in 
1920 was appointed mechanical engineer. 
He became a member of the engineering 
department of The Superheater Company in 
1921 and was appointed assistant chief 
engineer in 1943. Mr. Griffin is a licensed 
professional engineer in New York and 
Indiana. 

+ 

ELECTRIC STORAGE BATTERY COMPANY. 
—W illiam Van C. Brandt has resumed 
his former position as manager of Exide 
motive power sales for the Electric Stor- 
age Battery Company, Philadelphia, Pa., 
after serving in the Navy during the war. 
Mr. Brandt attended the U. S. Naval 
Academy and served during the first World 
War in transport service. He re-joined 
the Navy in 1942 with the rank of lieu- 
tenant-commander. He was the command- 
ing officer of the U. S. S. Dover, a gunnery 
training ship, and in July, 1945, was as- 
signed command of the hospital ship, 
U. S. S. Sanctuary, with the rank of com- 
mander. The Sanctuary was engaged in 
transporting Allied ex-prisoners of war 
from China and Japan. 


HOUDAILLE-HERSHEY (CORPORATION. — 
Henry J. Helfrich has been appointed di- 
visional sales manager of the Houde engi- 
neering division of the Houdaille-Hershey 
Corporation. Mr. Helfrich has been as- 
sociated with the Houde company since 
1938 in the engineering and sales depart- 
ments. 


JUSTRITE MANUFACTURING CoMPANY.— 
Paul V. Miles, formerly assistant sales 
manager, railroad and illuminating depart- 
ment of the Corning Glass Works, has 
been appointed western manager of the 
Justrite Manufacturing Company of Chi- 
cago. Mr. Miles is located in San Fran- 
cisco, Calif. 

+ 

EDGEWATER STEEL Company.—David W. 
Odiorne has been appointed railway engi- 
neer by the Edgewater Steel Company, 
Pittsburgh, Pa., with headquarters at the 
company’s home office in Oakmont, Pa. 
Mr. Odiorne was a graduate of the Stevens 
Institute of Technology in 1923 with a 
degree in mechanical engineering. For the 
following 19 years he was in the employ of 
the New York Central. In March, 1942, 
he was granted a leave of absence for the 
duration of the war, to assume the position 
of chief of the rolling section of the Trans- 
portation Equipment Division of the War 
Production Board in Washington, D. C. 

+ 

GENERAL CABLE CORPORATION.— Allen 
D. Pettee has been appointed chief elec- 
trical engineer of the General Cable Cor- 
poration. 

+ 


UNITED STATES STEEL CORPORATION.— 
H. Malcolm Priest has been appointed 
manager of the railroad research bureau 
of the four United States Steel Corpora- 
tion subsidiaries serviced by the bureau. 
Mr. Priest will supervise research and de- 
sign in the field of lightweight railroad 
equipment and other mobile structures. 
The subsidiaries served are the Carnegie- 


H. Malcolm Priest 


Illinois Steel Corporation, the Columbia 
Steel Company, the National Tube Com- 
pany and the Tennessee Coal, Iron & Rail- 
road Co. 

After graduating from Massachusetts 
Institute of Technology in 1912 with a 
degree of civil engineering, Mr. Priest was 
employed by the American Bridge Com- 
pany as a draftsman. He joined the Chi- 
cago, Rock Island & Pacific in 1915 as a 
designing engineer. He was a research 
engineer during the first world war and 
later an assistant professor of structural 
engineering at Purdue University. He re- 
turned to American Bridge in 1923 and 
served as a designing engineer for ten 
years. He joined the U. S. Steel railroad 
research bureau in 1933. 
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WESTINGHOUSE ELECTRIC CORPORATION. 
Gwilym A. Price, executive vice-president, 
has been elected president of the Westing- 
house Electric Corporation to succeed 
George H. Bucher. Mr. Price will be the 
chief executive officer. A. W. Robertson, 
who as chairman has been the chief execu- 
tive officer since 1929, has reached retire- 
ment age. He was elected chairman of 
the board of directors and will continue 
as a member of the Westinghouse organ- 
ization in a less active capacity. Mr. 
Bucher was elected vice-chairman of the 
board and will continue to serve as chair- 
man of the Westinghouse Electric Inter- 
national Company, which handles all the 
export business of the parent company, and 
will have other duties. L. E. Osborne 
has been appointed senior operating vice- 
president in charge of all manufacturing 
units of the Westinghouse Electric Cor- 
poration. Mr. Osborne’s new responsibili- 
ties also include all subsidiary manufactur- 
ing companies as well as the district man- 
ufacturing and repair department and the 
headquarters manufacturing division of 
Westinghouse. His office has been trans- 
ferred to the company’s Pittsburgh, Pa., 
headquarters. 

Gwilym A. Price was a graduate of the 
University of Pittsburgh law school in 


Gwilym A. Price 


1917. That same year he enlisted as a 
private in the army and was promoted to a 
captaincy in a heavy tank battalion which 
served overseas. After the war, he re- 
turned to the practice of law with the firm 
of Beatty, Magee and Martin, with whom 
he had served as a clerk while attending 
law school. He was appointed assistant 
trust officer of the Pittsburgh Trust Com- 
pany in 1920 and a trust officer of the 
Peoples-Pittsburgh Trust Company in 1923. 
He was elected a vice-president of the 
latter bank in 1930, its vice-president in 
charge of trusts in 1937, and president in 
January, 1940. He was elected vice-presi- 
dent of Westinghouse in September, 1943, 
a member of the board in January, 1945, 
and executive vice-president in May, 1945. 
+ 


Iron & Steet Propucts, Inc.—J. R. 
Lawrence, who recently completed five 
years of service with the United States 
Navy, with the rank of commander, has 
been appointed a representative of the Iron 
& Steel Products, Inc., in the southwest 
territory, with headquarters at Tulsa, Okla. 
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Dzus FAsTENER Company.—L, S. Gilleo 
has been appointed sales engineer repre- 
sentative in the Michigan-Ohio-Indiana 
territory and L. L. McMaster, Jr., repre- 
sentative in the middle Atlantic states, for 
the Dzus Fastener Company. Mr. Gilleo 
formerly was associated with the Ford 
Motor Company at Willow Run. Mr. Mc- 
Master previously was employed with the 
Elastic Stop Nut Company and the Stand- 
ard Pressed Steel Company. 

+ 


AMERICAN CHAIN & CABLE Co.—W ilmot 
F. Wheeler, executive vice-president and 
treasurer, has been elected president of the 
American Chain & Cable Co. of Bridge- 
port, Conn., to succeed the late William T. 
Morris. 

+ 

Dayton RUBBER MANUFACTURING COM- 
PANY.—L. B. Gordon has been appointed 
to the new position of director of engi- 
neering of the Dayton Rubber Manufac- 
turing Company. This groups all plant, 
electrical, power, and efficiency engineer- 
ing as well as machine design and plant 
layout in one division. 


JoHNS-MANVILLE SALES CORPORATION.— 
J. A. O’Brien, vice-president of the Johns- 
Manville Sales Corporation, a subsidiary 
of the Johns-Manville Corporation, has 
been appointed manager of the power 
products and industrial department. He 
formerly was general sales manager of 
that department. H. R. Berlin and C. G. 
Dandrow have been elected vice-presidents 
of the Johns-Manville Sales Corporation. 
Mr. Berlin has been appointed manager of 
the building materials and general depart- 
ment and Mr. Dandrow general sales man- 
ager of the power products and industrial 
departments. 

+ 

LesLie Company.—Russell W. Boettiger 
has been appointed sales manager of the 
Leslie Co., Lyndhurst, N. J. Mr. Boettiger 
is a graduate of Cornell University with 
a degree in mecchanical engineering. He 
joined the Leslie organization in 1936 as 
sales and service engineer. Prior to that 
he was in plant engineering with the Gen- 


Russell W. Boettiger 


eral Foods Corporation. In 1942 he was 
appointed chief planning engineer in charge 
of coordinating production with the re- 
quirements of the wartime shipbuilding 
program. 


Obituary 


CoL. E. J. W. RacspaAte, chief engineer 
of the railway division of the Edward G. 
Budd Manufacturing Company, died of a 
heart attack on February 24, as announced 
in the March issue. Colonel Ragsdale was 
61 years of age. He was born in San 
Francisco, Calif., and spent his boyhood 
in China, where his father was in the 
United States diplomatic service; in Flush- 
ing, Long Island, N. Y., and in Berlin, 
where he studied for a degree in naval 
architecture. He enlisted in the British 
army at the age of 15 while in Tientsin, 
China, to help quell the Boxer uprising. 
He was wounded and smuggled to Japan 
where he recovered after three months. 
He went to Germany in 1903 and mixe 
study with travel through Russia and 
Switzerland. He worked in a German 
shipyard and on a British tramp steamer 
to the Orient. After a course in ship- 


Col. E. J. W. Ragsdale 


building at the Massachusetts Institute of 
Technology, he was commissioned in the 
United States army in 1910. Shortly after 
World War I, he resigned his commission 
and joined the Budd Company as a re- 
search engineer. In that capacity and later 
as chief engineer of the railway division, 
he promoted the use of four-wheel brakes 
for automobiles, invented the Shotweld 
system, which made possible Budd’s varied 
use of stainless steel, and developed many 
of the design and comfort features of the 
streamline stainless-steel railroad passen- 
ger cars. Recently he was active with the 
company’s post-war production of rail- 
road cars. He travelled 50,000 miles on 
the railroads in one year to gather material 
and experiences helpful in his research. 


Joun A. EncLIsH, Jr, manager of 
Detroit sales of the Carnegie-IIlinois Steel 
Corporation, died at Detroit, Mich. re- 
cently. 

+ 

W. Jerry KıīınG, manager of railway 
sales of the Hewitt Rubber Corporation, 
and owner of the O. K. Company, Chicago, 
died at Winter Park, Fla., on February 
16. Mr. King was born at Chicago on 
November 27, 1875, and began his career 
with the Hewitt Supply Company. In 1915 
he left this firm and went with the Hewitt 
Rubber Corporation, which maintains head- 
quarters at Buffalo, N. Y. In November, 
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check is made at the same time to ascertain the 
wheel's hardness at the depth-of-wear permitted by 
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the maintenance of rotundity throughout the life of 
the wheel. 
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the tread’s circumference. (See Figure Two.) 
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1919, he founded the O. K. Company, but 
retained his connection with Hewitt, with 
headquarters at Chicago. 

+ 


HERMAN A. EVERLIEN, general sales 
manager of the mechanical goods division 
of the United States Rubber Company, died 
on February 21. Mr. Everlien had served 
with the company for 43 years. 

© 

FRANK PARKER, chairman of the board 
of Iron & Steel Products, Inc., Chicago, 
died in a hospital in that city on March 17. 

+ 


Joun P. LANDRETH, president and treas- 
urer of the Spring Packing Corporation, 
Chicago, died on February 27. Mr. Lan- 
dreth was born at Beloit, Wis., on August 
11, 1883. He received his higher educa- 
tion at the Missouri Military Academy, 


General 


H. T. Cover, general superintendent of 
the Eastern Ohio division of the Pennsyl- 
vania, with headquarters at Pittsburgh, Pa., 
has been appointed chief of motive power 
of the system, with headquarters at Phila- 


H. T. Cover 


delphia, Pa., succeeding the late H. W. 
Jones, a photograph and a biographical 
account of whom appears on page 235 of 
this issue. Mr. Cover was born in Altoona, 
Pa., on August 25, 1897, and is a graduate 
of Pennsylvania State College in electrical 
engineering. He first served the Pennsyl- 
vania for two weeks as a laborer during 
August, 1915, at Altoona, where he was 
subsequently a boilermaker’s helper and 
then draftsman in the office of general 
superintendent motive power. In 1920 he 
became special apprentice in the Altoona 
works; in 1922, motive-power inspector at 
Philadelphia, Pa.; in 1923, assistant shop 
foreman at New York, and, in 1924, fore- 
man there, transferring to Philadelphia in 
1927 and to East Altoona in 1929. He was 
appointed assistant master mechanic on 
the Maryland division in 1931, and mas- 
ter mechanic, Buffalo division, N. Y., in 
1934. He was subsequently transferred to 
the Maryland, and the Columbus, Cincin- 
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Mexico, Mo., and began his business career 
by working for various public utility com- 
panies in Joplin, Mo., Corthage and St. 
Louis, later going with the Denver & Rio 
Grande Western at Salida, Colo. In 1904 
Mr. Landreth became a salesman in the 
employ of the Garlock Packing Company, 
with headquarters at Kansas City, Mo., and 
St. Louis. Four years later he was ap- 
pointed Chicago manager, with headquar- 
ters in Chicago. In 1916 he became west- 
ern sales manager of the Anchor Packing 
Company at Chicago, and in 1923 was 
elected president and treasurer of the 
Spring Packing Corporation. 


+ 


Joun Y. Stoan, 74, vice-president of 
the Pullman-Standard Car Manufacturing 
Company, died on March 13 at his home 
in Highland Park, Ill. Mr. Sloan was a 


Personal Mention 


nati and Toledo divisions, successively. Mr. 
Cover was appointed superintendent of the 
Wilkes-Barre division, with headquarters 
at Sunbury, Pa., in 1940, and superintend- 
ent of freight transportation, Eastern re- 
gion, Philadelphia, in 1942. Later in 1942 
he became general superintendent. His ap- 
pointment to the position of chief of motive 
power of the system became effective 
March 14. 
+ 

G. J. Srroxc, superintendent of motive 
power of the Virginian at Princeton, W. 
Va., has retired after 36 years of service. 


E. J. CrAwrorb, superintendent motive 
power, Western district, of the Chicago & 
North Western at Chicago, has been 
granted a leave of absence. 

+ 

L. C. KIRKHUFF, assistant superintend- 
ent motive power of the Virginian at 
Princeton, W. Va., has been appointed 
superintendent motive power, with head- 
quarters at Princeton. The office of as- 
sistant superintendent motive power has 
been abolished. 

+ 

J. C. Srump, superintendent of motive 
power, Northern division, of the Chicago 
& North Western at Chicago, has had his 
jurisdiction extended to include all loco- 
motive and car matters on the Western 
district, comprising the following divisions : 
Galena, Iowa, Northern Iowa, and West- 
ern Lines. 

+ 

J. E. HUNTER has been appointed acting 
superintendent of motive power of the 
Chicago & North Western, with headquar- 
ters in Chicago. Mr. Hunter will have 
jurisdiction over all locomotive and car 
matters on the Northern district compris- 
ing the following divisions: Terminal, 
Wisconsin, Lake Shore, Peninsula, Madi- 
son, Ashland, and Dakota. 

+ 

G. A. MARRIOTT, special engineer of the 
Chesapeake & Ohio at Richmond, Va., re- 
tired on December 31. Mr. Marriott was 
born on January 11, 1880, at Richwood, 
Ohio. He entered the service of the C. & O. 
in April, 1901, as a machinist apprentice 


native of Buffalo, N. Y., and a graduate 
of Cornell University. He became asso- 
ciated with Pullman in 1901 at the Buffalo 
repair shop. He was later, successively, 
assistant to the general foreman of the 
St. Louis, Mo., shops ; mechanical inspector, 
Buffalo Works; mechanical inspector, 
Chicago office, and assistant engineer at 
the Pullman Car Works. On January 1, 
1915, he was appointed sales agent, Chicago 
office, and in 1925, manager of sales at 
Chicago. In 1926 he moved to New York 
as eastern manager of sales and became 
vice-president in 1928. Mr. Sloan returned 
to Chicago in 1932. He was a member of 
the New York Railroad Club, the Western 
Railway Club of Chicago, the Pullman 
Twenty Year Service Club, Railway Bui- 
ness Association, and many other clubs 
and associations allied with the railroad 
business. 


at Huntington, W. Va., and Clifton Forge. 
Va. He became a machinist at Clifton 
Forge in 1905; draftsman and inspector at 
Richmond in March, 1912; draftsman in 
December, 1912; he was named locomotive 
inspector in May, 1913; equipment inspec- 
tor in September 1913, and valuation in- 
spector in June 1916. In 1918 Mr. Marriott 
was appointed corporate master mechanic, 
and in 1924 office engineer in the mechan- 
ical department at Richmond. He was 
transferred to Huntington in 1930 and re- 
turned to Richmond in May, 1940 as spe- 
cial engineer. 
+ 


ALDEN B. Lawson, whose appointment 
as mechanical engineer of the Baltimore & 
Ohio, with headquarters at Baltimore, Md., 
was announced in the March issue, was 
born in Somerset County, Md., on Decem- 


Alden B. Lawson 


ber 16, 1887. He entered the service of the 
B. & O. in 1909 as a junior engineering 
draftsman. He was promoted to engineer- 
ing draftman in the locomotive department 
in 1910, and transferred to the passenger- 
car department in 1918, where he became 
leading engineering draftman, in charge of 
design and development, in 1919. In 1927, 
Mr. Lawson was appointed assistant engi- 
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neer, passenger-car department, in charge 
of design and development; in 1942, chief 
engineering draftman in charge of design 
and development of locomotives, freight 
and passenger equipment cars and shops, 
and mechanical engineer on January 1, 
1946, 


GrorceE CuHartEs Hoey, who has been 
appointed assistant mechanical engineer of 
the Bessemer & Lake Erie at Greenville, 
Pa., as announced in the March issue, re- 

ceived his B.S. in M.E. from Purdue Uni- 
- versity in 1916 after specializing in railway 
mechanical engineering. His first railroad 
experience was in air-brake work on the 
Pennsylvania during the summer of 1914. 
From 1916 to 1920 he was a special ap- 
prentice on the Atchison, Topeka & Santa 
Fe. During 1918-19 he served with the 
U. S. Army Transportation Corps in 
France working on locomotive and car de- 
sign, drafting, and shop layout. He also 
attended the A.E.F. University at Beaune, 


G. C. Hoey ` 


France, in 1919. Mr. Hoey returned to 
the Santa Fe in 1920 and served successive- 
ly as a machinist, motive-power inspector, 
apprentice instructor, and enginehouse 
foreman until 1921 when he entered the 
tool design department of the Indiana Tool 
Company. Imm 1922 he began his career 
with the B. & L. E. and was successively 
engaged in locomotive and car drafting 
and designing, computation, materials 
checking, shop checking and inspection 
work until his appointment as assistant me- 
chanical engineer. Mr. Hoey collaborated 
in 1926 with F. M. A’Hearn in a series 
of lessons on railway shop practice for the 
Railway Training Institute in Chicago, and 
since 1922 has been teaching various night- 
school classes in machine-shop practice, 
blue-print reading, shop arithmetic and me- 
chanical drawing at the shops of the B. & 
L. E., at the Greenville High School, and 
at Thiel College at Greenville. 


CHESTER K. JAMES, whose appointment 
as assistant superintendent motive power 
of the Erie, with headquarters at Cleveland, 
Ohio, was announced in the March issue, 
was born at Huntington, Ind., on October 
16, 1901. Mr. James is a graduate of 
Cornell University. He entered the serv- 
ice of the Erie in 1924 as a special ap- 
prentice at Meadville, Pa., advancing to 
leading machinist in 1927 and foreman in 
1929. He went to Kent, Ohio, as engine- 
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house foreman in 1930, to Jersey City, N. 
J., as motor equipment inspector in 1933, 
to Susquehanna, Pa., as master mechanic- 
motor equipment in 1938, and to Buffalo, 
N. Y. as master mechanic in 1942. Mr. 
James was appointed district master me- 
chanic at Meadville in April, 1944 and as- 
sistant superintendent of motive power on 
January 16, 1946. 


James H. WIson, assistant chief me- 
chanical officer of the Norfolk Southern, 
at Norfolk, Va., has been appointed chief 
mechanical officer at Norfolk. Mr. Wilson 
was born at Valdosta, Ga., and entered rail- 
roading at Tallahassee, Fla., in 1904 as a 
machinist apprentice in the employ of the 
Seaboard Air Line. He subsequently served 
the Atlantic Coast Line in the mechanical 


James H. Wilson 


and electrical departments from 1909 to 
1917, when he joined the Norfolk Southern 
as chief electrician. In March, 1934, he 
became chief mechanical inspector and as- 
sistant superintendent motive power. He 
was appointed assistant chief mechanical 
officer in 1937 and chief mechanical officer 
on January 25, 1946. The position of as- 
sistant chief mechanical oficer has been 
abolished. 


L. A. McALLisTER has been appointed 
mechanical engineer of the Alton with head- 
quarters at Chicago. Mr. McAllister was 
born in Great Falls, Mont., March 20, 
1903. He is a graduate of Purdue Univer- 
sity (1926). On July 1, 1926, he entered 


railroad service as a special apprentice in 
the car department of the Chicago, Milwau- 
kee, St. Paul & Pacific at Minneapolis, 
Minn. He left the Milwaukee in November, 
1930, to become time-study engineer for the 
A. O. Smith Corporation, Milwaukee, Wis. 
On February 1, 1939, he resigned this posi- 
tion and became mechanical inspector in the 
test department of the Milwaukee at Mil- 
waukee. He served as mechanical inspector 
in charge of dynamometer-car and power- 
plant testing until his appointment on the 
Alton. 


Master Mechanics and 
Road Foremen 
H. D. Eccieston, road foreman of en- 
gines of the Reading at Reading, Pa, has 
retired. 


R. G. CIKANEK has been appointed mas- 
ter mechanic of the Dakota division of 
the Chicago & North Western. 


T. O. Gustarson has been appointed 
acting road foreman of engines, Galena 
division, of the Chicago & North Western, 
with headquarters in Chicago. 


ArLow E. Jounston has been appointed 
acting assistant master mechanic of the 
Galena division, southern district, of the 
Chicago & North Western, with headquar- 
ters at South Pekin, Ill. 


F. A. Cutter has been appointed acting 
master mechanic of the Madison division 
of the Chicago & North Western, with 
headquarters in Milwaukee, Wis. 


F. J Topprnc, master mechanic of the 
Chesapeake & Ohio at Columbus, Ohio, 
has been transferred to the position of mas- 
ter mechanic at Huntington, W. Va. 


B. M. Swank, assistant train master- 
assistant road foreman of engines, Renovo, 
division of the Pennsylvania, has been ap- 
pointed assistant road foreman of engines, 
Buffalo division. 


W. D. RicuHarps, foreman of the en- 
ginehouse of the Reading at Bridgeport, 
Pa., has been appointed master mechanic 
of the Reading division, with headquarters 
at Reading, Pa. 


E. R. Hanna, who has been on leave of 
absence on account of sickness, has re- 
turned to the Missouri Pacific as master 
mechanic, with headquarters at Nevada, 
Mo. 


J. E. McLeop, master mechanic of the 
Chesapeake & Ohio at Peru, Ind., has been 
transferred to the position of master me- 
chanic, Hocking division, with headquar- 
ters at Columbus, Ohio. 


N. F. Koepke has been appointed acting 
road foreman of engines of the Wisconsin 
division of the Chicago & North Western, 
with. headquarters at Milwaukee, Wis. 


Electrical 
WiutamM Forest FREUTEL, whose ap- 


` pointment as special engineer of the Chesa- 


peake & Ohio, with headquarters at Rich- 
mond, Va., was announced in the February 
issue, was born on April 15, 1905, at Hunt- 
ington, W. Va. He is a graduate of West 
Virginia University (1917). He entered 
railroading in March 1917, as an electrician 
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in the employ of the Chesapeake & Ohio. 
In 1921, he was advanced to foreman, 
electrical department, at the Huntington 
shops, then in 1924, to supervisor, train 
lighting. Mr. Freutel became general elec- 
trical inspector in 1929; assistant electrical 
engineer in 1942, and special engineer on 
January 1, 1946. 


H. W. Hesser, electrician, Maryland 
division, of the Pennsylvania, has been 
appointed gang foreman—electric locomo- 
tive shop, at Wilmington, Del. 


Frank A. Rocers, electrical supervisor 
of the New York, New Haven & Hart- 
ford, has been appointed assistant electrical 
engineer at New Haven, Conn. 


R. H. Grsson has been appointed elec- 
trical foreman, Coast Lines, of the Atchi- 
son, Topeka & Santa Fe, with headquarters 
at Los Angeles, Calif. 


G. S. Grarper has been appointed assist- 
ant general supervisor car electrical equip- 
ment of the New York Central, with head- 
quarters at New York. 


Georce T. JoHNsSoNn, assistant electrical 
engineer of the New York, New Haven & 
Hartford at New Haven, Conn., has re- 
tired. Mr. Johnson, who was born on 
September 11, 1875, at New Haven, is a 
graduate of: the Sheffield Scientific School, 
Yale University (1896). He entered the 
service of the New Haven in 1904 as fore- 
man electrician, becoming general foreman 
electrician, Western district, in 1907. He 
was appointed signal inspector in 1912; 
electrical inspector in 1915; assistant engi- 
neer in 1916; electrical supervisor in 1919; 
assistant engineer, electrical engineering 
department, in 1923, and assistant electrical 
engineer in 1925. 


L. C. Bowes, engineer of shop plants 
and machinery of the Chicago, Rock Island 
& Pacific, has been appointed electrical 
engineer, with headquarters as before at 
Chicago. Mr. Bowes was born on June 
23, 1890, at Minneapolis, Minn. He re- 
ceived his higher education at Cornell 
University and entered the service of the 
Rock Island in July, 1916, as an inspector 
of stationary boiler plants, serving in this 
capacity until December, 1922, except for 
a period during World War I when he 
was a private and sergeant in military 
service overseas. At the end of this peri- 
od he became production engineer. On 
July 1, 1926, he was appointed general 
piecework supervisor, and in August, 1936, 
engineer of shop plants and machinery. 


Car Department 


C. B. Srempre has been appointed gen- 
eral car foreman of the Chicago & North 
Western at Proviso, Ill. 


C. C. Nas has been appointed general 
supervisor car repairs of the Chicago & 
North Western at Chicago. 


C. W. Hartman, assistant foreman, 
Middle division, of the Pennsylvania, has 
been appointed foreman, car inspectors, 
Wilkes-Barre division. 


R. L. Scanzanp, inspector-car, Mary- 
land division, of the Pennsylvania, has been 
appointed gang foreman, relief, at Balti- 
more, Md. 
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W. T. Carsıs, inspector-car, Maryland 
division, of the Pennsylvania, has been ap- 
pointed gang foreman at Baltimore, Md. 


J. W. Ratuvon, gang foreman of the 
Pennsylvania at Enola, Pa., has been ap- 
pointed assistant foreman, Enola steel car 
shop. 


W. H. Hartnett has been appointed 
general car foreman of the Chicago & 
North Western at Milwaukee, Wis. Mr. 
Hartnett was formerly general car fore- 
man at Proviso, Il. 


C. A. Paxton, shop inspector in the 
Roanoke, Va., shops of the Norfolk & 
Western, has been promoted to the posi- 
tion of gang foreman, car department at 
Williamson, W. Va. 


H. M. Vise, foreman, car department, 
of the Chesapeake & Ohio at Newport 
News, Va., has been appointed general car 
inspector, Huntington and Hinton divi- 
sions (except Hinton proper), with head- 
quarters at Huntington, W. Va. 


ARTHUR W. HEsELTON, former car de- 
partment foreman of the Boston & Maine 
at North Station, Boston, Mass., has been 
appointed assistant shop superintendent of 
the B. & M. at Concord, N. H. Mr. 
Heselton recently returned from service 
as a major in the Army Transportation 
Corps. 


Peter Kass, superintendent of the car 
department of the Chicago, Rock Island & 
Pacific, at Chicago, has retired. Mr. Kass 
was born at Antwerp, Belgium, on August 
11, 1879. He came to this country at an 
early age, and completed his high school 
education in 1894. He became an appren- 
tice in the shops of the Pullman-Standard 
Car Manufacturing Company, and rose to 
the position of chief mechanical inspector. 
In 1912 Mr. Kass entered the service of 
the Rock Island as general foreman in the 
car department at Chicago. On July 1, 
1924, he was appointed superintendent of 
the car department. Mr. Kass was active 
in the Mechanical Division of the A. A. R., 
and served as a member of the Committee 
on Prices for Labor and Materials. 


Shop and Enginehouse 


W. C. Stancit has been appointed lu- 
brication inspector of the Atlantic Coast 
Line, with headquarters at Wilmington, 
N. C. 


V. L. MINNICK, gang foreman at the 
Petersburg, Va., shops of the Norfolk & 
Western, has been promoted to the posi- 
tion of foreman at Durham, N. C. 


H. C. Moore, gang leader at the Peters- 
burg, Va., shops of the Norfolk & West- 
ern, has been promoted to the position of 
foreman at Petersburg. 


J. F. KESSLER, temporary gang foreman 
of the Norfolk & Western at Columbus, 
Ohio, has been promoted to the position 
of gang foreman, car department, at 
Columbus. 


C. C. Gopsey, gang leader in the Roa- 
noke, Va., shops of the Norfolk & West- 
ern, has been promoted to the position of 
night boiler maker foreman at Bluefield, 
W. Va. 


J. W. Cox, foreman at the Lynchburg, 
Va., shops of the Norfolk & Western, has 
retired. 


W. E. Harman, foreman at the Durham, 
N. C., shops of the Norfolk & Western, 
has been transferred to the position of fore- 
man at Lynchburg, Va. 


A. J. MuLrooney, foreman at the South 
Philadelphia, Pa., enginehouse of the Penn- 
sylvania, has been appointed foreman at 
the Forty-Sixth street, Philadelphia, en- 
ginehouse—Philadelphia Terminal division. 


J. H. Muntz, foreman at the Forty- 
Sixth street, Philadelphia, Pa., engine- 
house of the Pennsylvania, has been ap- 
pointed foreman, special duty, office master 
mechanic, Philadelphia Terminal division. 


J. T. PENMAN, assistant foreman at the 
East Altoona, Pa., enginehouse of the 
Pennsylvania, has been appointed foreman 
at the South Philadelphia, Pa., engine- 


house. 


Epwarp CARNES, assistant foreman at 
the Pitcairn, Pa., enginehouse of the Penn- 
sylvania, has been appointed assistant fore- 
man at the East Altoona, Pa., enginehouse. 


H. L. Crrst, gang foreman, Philadelphia 
division, of the Pennsylvania, has been ap- 
pointed assistant foreman, Middle division, 
at Altoona, Pa. 


Ernest J. KerLy, chief inspector at the 
Van Nest shops of the New York, New 
Haven & Hartford at New York, has been 
appointed assistant superintendent at Van 
Nest. 


W. J. Barer, locomotive foreman of the 
Canadian Pacific at Cranbrook, B. C., has 
retired. 


W. A. Sitver, locomotive foreman of 
the Canadian Pacific at Regina, Sask., has 
been transferred to the position of locomo- 
tive foreman at Cranbrook, B. C. 


F. W. STEVENSON, shop foreman of the’ 
Canadian Pacific, western lines, at Fort 
William, Ont., has been transferred to the 
position of shop foreman at Kenora, Ont. 


W. F. Tuomas, night chargehand of the 
Canadian Pacific at Field, B. C., who has 
been with the Canadian Navy since April, 
1942, has been appointed shop foreman at 
Fort William, Ont. 


Obituary 


Harry W. Jones, chief of motive power 
of the Pennsylvania at Philadelphia, Pa., 
who died on February 23, as noted in the 
March issue, was born at Northumberland, 
Pa., on December 30, 1884. He entered 
the employ of the Pennsylvania in 1903 as 
a machinist apprentice in the Sunbury, Pa., 
shops. He became assistant enginehouse 
foreman at Sunbury in 1908, and engine- 
house foreman at Renovo, Pa., in 1911. He 
served as shop inspector and as general 
foreman at various points from 1912 until 
1917, when he was promoted to the position 
of assistant master mechanic at Wilmington, 
Del. From 1918 to 1929 he was master 
mechanic at Sunbury, Renovo, and Altoona, 
Pa., successively. In 1929 he was appointed 
superintendent motive power, Western 
Pennsylvania division at Pittsburgh, Pa.; 
in 1930, general superintendent motive 
power, central region, at Pittsburgh, and 
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Typical Installation in Coal-Fired Locomotive 


Security Circulators furnish unexcelled sup- 
port for the brick arch in the firebox. 
Security Circulators reduce honeycombing 
and cinder cutting. 

Security Circulators improve the circulation 
within the boiler. 

Security Circulators aid in maintaining max- 
imum boiler output. 


A © N ~= 


Any one of these reasons justifies the installation 
of Security Circulators — altogether they mean 
a decided increase in Locomotive Availability. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK « CHICAGO 
SECURITY CIRCULATOR DIVISION 


April. 15 
i ori, 194€ 69a 


Multiplies 50 pound 
Pressure at the grip of 
the handles to approxi- 
mately 4,000 pounds at 
cutting jaws to 


BOLTS e RODS 
WIRE « CHAIN 
CABLE « FLAT STOCK 


. . . on the job. Quick, durable, 
efficient. Used all over the world, 
65 years of specialized expe- 
rience in the making. Sold wher- 
ever mechanics’ tools are sold. 
Write for illustrated catalog. 


H. K. PORTER, INC., BOSTON 49, MASS. 
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in 1933 general superintendent at Indiana- 
polis, Ind. Mr. Jones was transferred to 


Harry W. Jones 


Harrisburg, Pa., in 1937, and became chief 
of motive power at Philadelphia on Febru- 
ary 1, 1941. + 


Wa ter H. FLYNN, general superin- 
tendent motive power and rolling stock 
of the New York Central System, died 
suddenly on March 14 of a heart attack 
in his hotel room at Washington, D. C., 
following attendance at a conference of the 
Association of American Railroads. Mr. 
Flynn was born in Buffalo, N. Y., on 
June 24, 1877, and was a graduate of Michi- 
gan State College, with a degree of B.S. 
in mechanical engineering, in 1899. He 
began his railway career in September, 
1899, with the Cleveland, Lorain & Wheel- 
ing (now the Baltimore & Ohio). He be- 
came a draftsman in the mechanical engi- 
neer’s office of the Michigan Central on 
September 1, 1900; assistant general fore- 


Walter H. Flynn 


man at the Jackson, Mich., locomotive shops 
on March 1, 1902, and general foreman on 
February 1, 1905. He became master 
mechanic at St. Thomas, Ont., on Septem- 
ber 1, 1907, and superintendent of motive 
power at Detroit, Mich., on June 1, 1912. 
On April 16, 1925, he was appointed super- 
intendent motive power of the New York 
Central, Lines East, with headquarters at 
New York; in September, 1926, general 
superintendent motive power, New Yor 

Central, and in January, 1927, general 
superintendent motive power and rolling 
stock, New York Central System. Mr. 
Flynn had been a member of the Joint 
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Borb in foot-tons per second is colossal, yet 
keep on taking it. 
On many leading railroads, RAILWAY STEEL 


FRINGS are consistently proving their marvel- 
5 ability to absorb punishment. 


hud Popularity Rides On Springs 


73 


Railroads and other heavy industries 
extend the life of mating surfaces with 


AMPCO-TRODE 


REG. U. 8. PAT. OFF. 


COATED ALUMINUM BRONZE ELECTRODES 


Ampco-Trode has been 
used successfully on 
the following: 

@ Driving Box Face 
@ Steel Piston Heads 
@ Steel Pop Valve 


@ Fabricate Oil 
Cellars 


@ Valve Crossheads 
@ Trailer Boxes 


@ Worn Shoulders on 
Crown Brass 


@ Steel Crosshead 


@ Brake Rod 
Equalizer Ends 


@ Wear Shoes 


@ Bumper or Chafing 
Plates 


@ Spring Carriers 
and Hangers. 
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Check this Case 
History 


Material welded: Cast steel 
driving box on a locomotive. 
Welding procedure: Using 3%” 
Ampco-Trode 10 at 425 Am- 
peres and a slight surface pre- 
heat, the overlay was formed 
by weaving beads from 1” to 
1⁄2” in width and built to 
height of 11⁄4”. 67 Ibs. of elec- 
trode were used; seven hours 
of welding time required. Re- 
sults: A long-wearing bearing 
surface overlaid with a mini- 
mum of cost, labor, and time. 


This is the way railroads are build- 
ing long-wearing surfaces on fric- 
tional parts. Another outstanding 
operating railroad has standardized 
on Ampco-Trode 200 for overlay- 
ing engine roller-bearing shoes be- 
cause “it has | sels itself over and 
above softer bronzes.” 


You can select Ampco-Trode elec- 
trodes on their record — with full 
knowledge that superior strength, 
higher hardness and wear resistance 
will be in evidence when you make 
your trial-run check. On all parts 
subject to wear, fatigue, or corro- 
sion, specify Ampco-Trode. It lasts 
three to five times longer than or- 
dinary bronzes . . . you cut “down 
time” to a minimum . . , you avoid 
frequent and costly replacement. 


Write today for additional infor- 
mation on over-laying and joining 
with Ampco-Trode electrodes. 

Reg. U. S. Pat. Off. 


Ampco Metal, Inc. 


Dept. RME-4 Milwaukee 4, Wisconsin 


Committee of the A.A.R. on Utilization 
of Locomotives and Conservation of Fuel 
sincé 1934. He became a member of the 
Arbitration Committee, A.A.R., in 1931 
and was chairman of that committee from 
1933 until 1940. He was elected chairman 
of the Mechanical Division in 1940 and 
served until his resignation in 1944, A 
study of Mr. Flynn’s career appeared in 
the Railway Mechanical Engineer for 
January, 1943, page 13. 


Trade Publications 


Copies of trade publications describe 
in the column can be obtained by writ 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


PortasLe Exectric Jacks. — Whiting 
Corporation, Harvey, Ill. Two-page Bulle- 
tin PJ-C-401 shows the Whiting portable 
electric jacks in the operation of removing 
wheels, and power trucks and repairing 
motors on Diesel-electric switching loco- 
motives. 

+ 

Drivinc-Box Borer AND Facer.—The 
Bullard Company, Bridgeport 2, Conn. 
Six-page illustrated folder describes the 
Bullard Standard Cut Master vertical tur- 
ret lathes for railroad jobs. Specifications 
show the machine will chuck boxes up to 
23% in. long and will grip 2134 in. maxi- 
mum width between jaw faces. 

+ 

FAIRBANKS, MORSE ANNIVERSARY.—Fair- 
banks, Morse & Co., 600 South Michigan 
avenue, Chicago 5. “Pioneers in Industry,” 
a 160-page book, 834 in. by 1034 in., printed 
in color. A narration of the growth and 
activities of the company from 1830 to 1945. 
Prologue discusses the Fairbanks organiza- 
tion through its earlier years. Part I, in 
four chapters, tells of the company’s pio- 
neering in scales; in windmills, pumps and 
railroad equipment; in the gasoline engine 
and ball-bearing motors, and in Diesel en- 
gines. Part II, also in four chapters, de- 
scribes the Fairbanks-Morse plants as they 
are today and the company’s activities in 
the second World War. It also enumerates 
the fields in which Fairbanks-Morse prod- 
ucts are now serving the nation. The men 
who have been responsible for the growth 
of the company have “managed to find in 
the ever-changing circumstances of the 
American scene constantly expanding oppor- 
tunities for constructive achievement.” Re- 
curring throughout the book is a sense of 
the debt owed by these men to the Ameri- 
can ideals of free play for individual re- 
sourcefulness and initiative. 

+ 

RESISTANCE MEASURING INSTRUMENTS. 
—James G. Biddle Co., Philadelphia, Pa., 
four-page bulletin describes three different 
types of “Megger” instruments for meas- 
uring low resistance: the “Bridge-Meg” 
resistance tester—a combination Wheat- 
stone bridge and “Megger” insulation test- 
er; the “Ducter” low-resistance ohmmeter, 
which operates by pointer deflection down 
to .000001 ohm; and the Midget “Megger’ 
circuit testing ohmmeter, which reads from 
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Why do it the hard way ? 
Just snap On a SPEED NUT! 


A SPEED NUT CASE HISTORY 


One car builder used four welding 
nachines to attach cage nuts on fender 
stampings for head lamp assembly. 
Three men were needed for each 


machine... one hauled stampings 
from the press department and two 
more wrestled the stampings and loca- 
ted them in fixtures on the welder. 
Because of all this handling, stamp- 
ings were frequently damaged. And 
after painting, threads had to be re- 
tapped. 

Changing to self-retaining Speed 
Nuts radically reduced the costs of 
this operation! Two men now do this 
work on a conveyor and quickly snap 
the Speed Nuts into place by hand. 
We will be glad to give you complete 
details of this case history on request. 

. * * 
In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Ltd., London 
In France: Aerocessoires Simmonds, S.A., Paris 
In Australia: Simmonds Aerocessories, Pty. Ltd., Melbourne 


Speed 


MORE THAN 3000 


PAS T8585 T 


April, 1946 


T H ING N 


LEk 


= 


DAD BRE MRQAAN 
AY a. - 
“U" TYPE SPEED NUT SNAPPED 
BY HAND INTO BOLT 
RECEIVING POSITION 


PRESS DEPT 


Time was when the only way to fasten a nut in place for blind 
location assembly was to weld, rivet or clinch a cage nut over 
the bolt hole. This anchored the nut... but man, what a job 
it was! 

Changing to Speed Nuts really simplifies this type of opera- 
tion! Effort is reduced to a fraction — hands freed for more 
productive work. Welding machines eliminated. Less floor space 
needed. And, there is less handling and easier final assembly. 
You get all this plus a better finished product because the 
spring tension lock of Tinnerman Speed Nuts prevents vibra- 
tion loosening. 

There are many types of self-retaining Speed Nuts... all 
designed to drastically reduce the cost of blind location fasten- 
ing. Let us show you how they can be used on your product 
to effect really worth-while savings. Send in your assembly 
details today! 


TINNERMAN PRODUCTS, 


2029 . FULTON ROAD + CLEVELAND 13, OHIO 


* 


SHAPES AND SIZES 


INC. 


* Trode Mork Reg. U. S Pot Off 


FASTENING 


s 
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PEET 


yer Heavy Duty Billet Shears are built in capacities from 500 to 2000 
tons, with the primary objective of delivering to the user many years of efficient, . 
trouble-free service. And they do! 


Write for Bulletin 311 


 ( MACHINE MANUFACTURING COMPANY 
~ PITTSBURGH, 23. PA. 


(4.8. INSTRUMENTS 
p 


PRESSURE, TEMPERATURE, FLOW, ELECTRICAL 


AND LEVEL MEASURING INSTRUMENTS 6 out of 10 


UNITED STATES GAUGE | HRUE" 


DIVISION OF AMERICAN MACHINE AND METALS, INC. 
SELLERSVILLE, PENNSYLVANIA (17) 
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a fraction of an ohm up to 200,000 ohms, 
Instruments suitable for both shop and lab- 
oratory use. + 


INDUSTRIAL PROTECTIVE CLOTHING.—The 
B. F. Goodrich Company, Akron, Ohio. / 
Ten-page catalog section on industrial pro- 
tective clothing for firemen, policemen, and 
. workers in the construction, transportation | 
and chemical fields. 
+ 
METAL-FABRICATION SERVICES. — Hun- 
gerford Corporation, Big Flats, N. Y. 
Sixteen-page booklet of pictures showing 
Hungerford equipment for cutting, form- ° 
ing, arc welding, oxyacetylene welding and 
spot welding, also items produced to cus- 
tomers’ specifications. 


STAINLESS-STEEL (CASTINGS.—Allegheny 
Ludlum Steel Corporation, Brackenridge, 
Pa. “Blue Sheets” of reference data give, 
in condensed form, physical properties, 
corrosion and oxidation resistance, effects 
of elevated temperature, and heat-treating 
procedures and results with Allegheny 
stainless-steel castings; stainless Types Wi 
and 321, and Ludlum 609 shock-resisti 
steel for tools and machine parts. 

+ 

Smastic.— Dow-Corning Corporation, 
Midland, Mich. “Silastic Facts No. l", 
the first of a series of pamphlets to be 
issued by this company, introduces the new 
and improved Silastic, the Dow-Corning 
Silicone rubber, useful over a tempner?ture 
range of 70 to 500 deg. F. “Silastic Facts 
No. 1A” contains information about the 
established uses for Silastic and tables; 
giving physical, electrical, and chemical 
properties of Silastic products. 

+ 

“Sream DETERGENT CLEANING” —Oak- 
ite Products, Inc., 46 Thames street, New 
York 6. Twenty-eight page illustrated 
booklet, describes steam detergent clean- 
ing with Oakite solution-lifting guns for 
removing grease, oil, dirt, etc., from ma- 
chinery equipment and parts for subsequent 
repair and overhaul; for preparing equip- 
ment surfaces for repainting or refinishing; 
for cleaning equipment too large for tank 
immersion, and for paint stripping. 

+ 

Wroucnt Iron.—A. M. Byers Company, 
Pittsburgh, Pa. “101 Uses for Wrought 
Iron”—a 32-page book depicting the utiliza- 
tion of wrought iron piping, bars and flat 
rolled products. Railroad applications 1m- 
clude wrought-iron floor, blast and brine 
plates, locomotive staybolts, drawbars, loco- 
motive piping systems, smokejacks, boiler- 
washing systems, etc. 

+ 

“Corrosion oF STEELS”.—Carnegie-Illi- 
nois Steel Corporation, Pittsburgh, Pa. 
Sixteen-page booklet, published by Car- 
negie-Illinois and other subsidiaries of the 
United States Steel Corporation, indicates 
how various commercial steels may reason- 
ably be expected to resist the attack of 
atmospheric corrosion in particular. It in- 
cludes only information now generally ac- 
cepted as reliable and discusses the cor- 
rosion resistance of copper steels and of 
irons and plain carbon steels; the corrosion 
resistance of Cor-Ten and other low-alloy, 
high-strength steels relative to that of 
copper or carbon steels, and non-metallic 
coating as preventives of corrosion of steels. 
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e e e 45 Major Railroads and 11 
Private Car Companies now have 
146,464 Interlocking, Self-Align- 


ing Unit Brake Beams in Service. 
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This locomotive is one of 280 new 
locomotives built by Lima Locomo- 
tive Works, Incorporated, for the 
French Government, to restore the 
war-torn French transportation 
system. 

The locomotives reflect European 
design and practice in a number 
of points, but follow American 
principles in two important re- 
spects—Byers Wrought Iron is used 
in the staybolts, and in the piping. 
These sound specifications dupli- 
cate those followed by many cost- 
and-service-conscious American 
railroads, and are supported by 
records of superior performance. 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron are duplicated in Byers Forging 
Billets—also at a materjal saving. They are 
produced in round, square or rectangular 
sections, under ASTM-A-73 and AAR-M-307 
Specifications. 


n 


The excellent showing that Byers 
Wrought Iron has made in pipe 
and staybolt service is the natural 
result of its unique structure and 
composition. Tiny fibers of glass- 
like silicate slag are threaded 
through the body of high-purity 
iron. These fibers act like baffles, 
to halt and disperse corrosive attack 
as well as anchoring the initial 
protective scale, which shields the 
underlying metal. The fibers also 
give a structure like that of a 
stranded wire cable, which fortifies 
the material against premature 
fatigue failure through vibration. 


In any new locomotives that you 
are building, or any old locomotives 
you are repairing, the evidence 
indicates that Byers Wrought Iron 
piping and staybolts can help to 
decrease repairs and increase avail- 
ability. You will find full dimen- 
sional information on these products 
in our General Catalog. We will 
be glad to send you a complimen- 
tary copy on request. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, Hous- 
ton, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS - OPEN HEARTH ALLOY STEELS 
CARBON STEEL TUBULAR PRODUCTS 
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A Look at 


Locomotives of Tomorrow 


Tooay the railroads are generally operated by three 
classes of motive power—reciprocating steam, Diesel- 
electric and electric. But new types are rapidly coming 
into use. In 1944, the geared steam turbine made its ap- 
pearance and promises to open new fields for steam 
power. Soon the first coal burning steam turbine elec- 
tric will enter service. And, in the not too distant fu- 
ture, the gas turbine locomotive is certain to appear. 
With the diversity of operating conditions encountered 
by the American railroads, there are places where each 
of these types can be put to good use, and none should 
be “sold short.” 


Electrification 


Unfortunately, because of a rather high first cost, elec- 
trification has been confined in its application to lines of 
heavy traffic density, or to the solution of operating prob- 
lems which, by other means, could not be overcome. 
However, in spite of this handicap, certain trends are ap- 
pearing which are likely to produce an extended use. 


_* Abstract of a paper presented before the New York Railroad Club in 
New York, N. Y., March 21, 1946. 
t Consulting Transportation Engineer, Westinghouse Electric Corporation. 


A 10,000 hp. (continuous rat- 
ing) electric locomotive with 
a2-D-D-2 wheel arrangement 
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By Charles Kerr, Jr.{ 


Author appraises some proba- 
bilities affecting the prospects 
of reciprocating steam, geared- 
steam-turbine, steam -turbine- 
electric, Diesel-electric, gas-tur- 
bine and electric locomotives 


-First—the railroads must continually improve their 
service to prevent their competitors obtaining a large 
share of the nation’s traffic. To meet this competition 
and keep the traffic on the rails where it belongs, pas- 
senger trains will eventually operate at 100 m.p.h. or more, 
and freight trains at 70 m.p.h. or more. To maintain 
such speeds continuously, locomotive capacities will ex- 
ceed those generally in use today. Operation of heavy 


An electric locomotive with a 
continuous rating of 7,500 hp. 
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traffic under these conditions enhances the economies to 
be derived from electrification and broadens its scope 
of economical application. . 

Second—the direct operating expenses of an electrified 
railroad are the absolute minimum. With inflation fac- 
ing us, this feature of electrified operation will become 
increasingly attractive. 

Third—with the continued increase in efficiency of cen- 
tralized power generation, the trend of electric power 
costs has been downward while all other fuels are steadily 
increasing in price. 


coal or by water power, our most assured long range 
sources of energy. This assured abundance of low cost 
electric power may have a marked future influence on the 
selection of railroad motive power. 

If the first cost is to be reduced, there must be greater 


Three 2000 HP Units 


Electricity is produced by burning . 


to 125-car freight trains at 70 to 75 m.p.h. under similar 
conditions. They will meet any foreseeable future re- 
quirement. Furthermore, there are no other types in 
prospect, at least for many years to come, capable of 
meeting the performance of these locomotives. 


The Diesel-Electric 


The Diesel-electric has characteristics which make it 
especially well suited to switching, transfer and brancn 
line service, where, as a general rule, units of 2,000 hp. 
or less are required. Road service demands big loco- 
motives. The largest Diesel road locomotive develops 
6,000 engine horsepower. When the losses between 
engine and rail are deducted, the net horsepower avail- 
able is approximately 5,000. As now constructed, thes 
locomotives comprise 2, 3. or 4 units totaling approxi- 


Diesel locomotives for high- 
passenger service 


Two 3000 HP. Units 


standardization. In addition, it should be made easier 
for a railroad to electrify. Any railroad should be able 
to purchase an electrification, completely engineered and 
installed, for a definite price, accompanied by a long term 
power contract and a simple plan of financing. Electri- 
fication should be just as easy to buy as any other type of 
motive power. 

To show what may be accomplished by electrification, 
I would like to present two locomotives which are typical 
of the electric locomotive of tomorrow. 

The first of these locomotives has the conventional 
4-6-6-4 wheel arrangement. This cab and general wheel 
arrangement make the best operating unit known to the 
locomotive art. In fact, all locomotives, steam and Diesel 
as well, would probably be built to the same general ar- 
rangement if it were possible to do so without sacrificing 
other essential characteristics. 

Despite its familiar outward appearance, it nevertheless 
differs inwardly from its predecessors. With six pairs 
of drivers, it is physically no larger than present de- 
signs and only slightly heavier. But it carries 50 per 
cent more capacity, or 7,500 continuous horsepower and 
13,000 maximum horsepower. 

The second design is similar to the first one shown, 
except it has eight driving axles. Without exceeding 
generally acceptable dimensions and weights. 10,000 
continuous horsepower can be developed, or 17,000 maxi- 
mum horsepower. 

Both locomotives can meet practically any desired 
combination of speed and axle loading. They can be 
built to operate on either d.c. or a.c. systems and produc- 
tion could be started on short notice. 

They have sufficient power to handle heavy passenger 
trains, 15 to 20 cars. at speeds of 100 to 125 m.p.h., 
over long stretches of varying profiles, or to handle 100 
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mately 200 ft. in length, and weigh between 185 and 
230 Ib. per rail horsepower. 

Of the various single units now manufactured, the 
largest delivers about 2,500 hp. at the rail, or 3,000 en- 
gine horsepower. By comparison, in the same overall 
length, a 10,000 hp. electric locomotive can be built—just 
four times the effective continuous capacity of the Diesel. 
Furthermore, this electric has overload capacity and the 
Diesel does not. Steam power is approaching 8,000 hp. 
or almost three times that of the Diesel. And there 
will apparently be demands for still larger power. 

To appraise completely the Diesel road locomotive, 
it is interesting to examine the requirements of present 
designs when handling large trains at various speeds. 
At 80 m.p.h., two conventional cabs are sufficient to 
handle modern 17-car trains weighing 1,150 tons, and 
at 100 m.p.h., three cabs are ample. At these speeds, the 
motive power is within present standard practices. 
However, should passenger speeds exceed 100 m.p.h., the 
Diesel locomotive, as it exists today, might rapidly be- 
come a monstrosity. For at 125 m.p.h., the locomotive 
is 370 ft. long and weighs 80 per cent of the train it 
hauls. About one-half of the power developed by the 
locomotive is wasted in pulling itself. 

These power requirements provide no margin for ad- 
verse grades, or for rapid acceleration to these speeds. 
The requirements have not been exaggerated. 

A similar condition will exist in high-speed freight 
service. To operate a 5,000-ton train at 70 m.p.h. re- 

“quires almost three times as much locomotive capacity 
as that required at 40 m.p.h. The locomotive becomes a 
fair sized train in itself. 

Admittedly, few trains are operating at these extremely 
high speeds today, but we feel confident that they are com- 
ing. Many requests which we are now receiving for new 
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locomotives demand provision for future operation at 
such speeds, indicating that railroad managements are 
anticipating them. 

The limitations of the Diesel locomotive are often ac- 
credited to the electric transmission, and by the same 
token, it is claimed that everything would be all right 
if it could be avoided. I wish to take exception to this 
thinking. By the electric transmission, and nothing else, 


Performance characteristics of 
the Pennsylvania Class S-2 
geared turbine locomotive 


the Diesel engine has been converted into a satisfactory 
prime mover for railroad service. Actually, the Diesel 
engine has very poor characteristics for traction pur- 
poses. Furthermore, electric transmission has provided 
avery flexible means for delivering power to the rail, 
and has permitted the prime mover to be designed with 
the greatest freedom from many burdensome restrictions. 

The long range status of the Diesel locomotive would 
be bettered if greater capacity could be built into a single 
unit. Physically, the largest single-unit locomotive 
which can operate within the clearance restrictions of 
most roads is about 92 ft. long, employing twelve carry- 
ing axles, any number of which can be made into driving 
axles. 

With motors that are now in large scale production, 
only eight driving axles are needed to give ample start- 
ing and continuous tractive force for most passenger 
service. But, the speed at which this locomotive will 


operate with its load is entirely a function of the power 


plant capacity; that is, the Diesel engine itself. The 
largest engine capacity yet placed in this size cab is 3, 000 
hp. Electrical equipment now available can utilize 6,000 
hp., but the Diesel engines to produce 6,000 hp. in this 
space are yet to be produced. 

With this same running gear, and the same motors, a 
freight locomotive could be built with all 12 axles motor- 
ized, providing 180,000 Ib. starting tractive force and 
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125,000 Ib. continuous tractive force. Actually, these 12 
motors could absorb 9,000 Diesel engine horsepower 
if the Diesel engines were available to deliver this amount 
of power. 

Our many years of experience in building locomotives 
and of association with the railroad industry leads us to 
believe that eventually the most serious limitation of the 
present Diesel locomotive will prove to be its relatively 
poor weight and space efficiency. We want to see these 
improved, for then the future of the Diesel will be even 
brighter, with its field of application ranging, without 
undue restrictions, from the smaller sizes suitable to 
switching service to the largest main line requirements 
of the future. We believe this is the most important de- 
velopment needed in the Diesel field. 


Steam Locomotives 


Today, steam is encountering the toughest competition 
of its long and useful existence, but you can rest assured, 


ee 


A 2,000-hp. gas turbine with geared drive and electric generators—The unit is 26 ft. 3 in. long, 3⁄2 ft. wide and 6 ft. high 
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A proposed type of two-unit locomotive which might use four 2,000-hp. gas turbines for freight service 


the old “iron horse” is far from dead. The steam loco- 
motive is rapidly becoming three locomotives—recipro- 
cating, geared-turbine and turbine-electric. The modern 
reciprocating locomotive is the product of 125 years of 
constant development. New developments are usually 
confined to a perfection of details which, in the aggregate, 
result in extensive progress. 

The so-called “duplex” locomotive is probably the 
answer to reciprocating drives for very large locomotives. 
Where increased power must be produced, the trend in all 
reciprocating engine practice, including internal com- 
bustion engines, is towards higher speeds of reciprocating 
parts, lighter weight parts and an increased number of 
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cylinders. The modern locomotive is reaching the limit 
of capacity than can be produced satisfactorily with only 
two cylinders. 

In late 1944, the Pennsylvania took delivery of the 
first American geared turbine locomotive, known as its 
Class S-2. This development represents one of the most 
important changes in the power principle of the steam 
locomotive in over 100 years, and gives promise of a 
great future in the field of train transportation. Ap- 
proximately 50,000 miles of revenue service have been 
accumulated. Naturally, some troubles have been expe- 
rienced, but they have been less serious than any of us 
had anticipated. 

The propulsion equipment on the Pennsylvania turbine 
locomotive was designed to follow proven marine and 
rail practices to the greatest possible extent. The weights 
of the actual turbine and drive are quite interesting. The 
main turbine, producing 6,900 shaft horsepower, weighs 
5,000 Ib., or less than 34 lb. per horsepower. The entire 
propulsion apparatus, including auxiliaries and control, 
runs less than 6 lb. per horsepower. To our knowledge, 
these are the lowest weights ever attained in propulsion 
equipment for traction purposes. 

The locomotive was built during the war period. Alloy 
steels were prohibited in the main frames or boiler. To 
avoid a decrease in capacity, the 6-8-6 wheel arrange- 
ment was selected. Under normal conditions the locomo- 
tive would have been constructed with a 4-8-4 wheel 
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arrangement, and most certainly all future locomotives 
will be so built with a decided reduction in total locomotive 
weight. 

One of our big surprises when the turbine locomotive 
was first announced was the discovery that many people 
did not appreciate that a turbine could produce sufficient 
starting tractive force for train operation. Actually, the 
characteristic performance of a geared turbine is well 
adapted to traction purposes. Ample starting tractive 
force is provided to utilize fully the available adhesive 
weight on the driving axles, to which is coupled an 
ability to maintain a high horsepower output over a wide 
range in speeds. The Pennsylvania locomotive was built 
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with gearing selected for maximum operating speeds of 
100 m.p.h. with a 10 per cent margin for overspeeding. 
With this selection of gearing, it is a high-speed passen- 
ger or freight locomotive. Where the predominating 
operating speeds are higher or lower, a suitable selection 
of gearing can be made. 

One limitation of the steam locomotive has been the 
necessity for using side rods and large diameter driving 
wheels. These have limited the selection of wheel ar- 
rangement, and most important of all, the large wheels 
have reduced the space available for the boiler which, 
after all, is the ultimate limit of capacity. Work is pro- 
gressing on a geared turbine drive to remove these 
obstacles to the steam locomotive. Numerous designs of 
drives to accomplish these purposes have been made, one 
of which in particular offers possibilities for long range 
development. This drive will permit 48-in. drivers to 
be used, irrespective of the maximum speed desired, and 
will substitute a longitudinal shaft and bevel gearing to 
take the place of the side rods. A reverse gear may be 
incorporated in the high-speed gear reduction to eliminate 
the reverse turbine. Furthermore, with the proposed 
type of reverse gear, a different gear ratio can be pro- 
vided, if desired, in the two directions of operation 
Before a drive without side rods can be successfully used, 
one of the fundamental problems to be solved is the de- 
termination of the division of load between driving 
wheels when all wheels may not be of exactly equal 
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diameters. As no information existed on this subject, we 
made extensive tests on one-fifth scale models to get the 
answer which was both interesting and encouraging. 

A geared turbine drive of this character would permit 
radically new types of steam power to be built. For ex- 
ample, there is a design developed by the Pennsylvania 
Railroad, employing the geared-turbine drive which we 
have described, in which the truck type of running gear 
becomes available in steam practice, introducing a type 
of locomotive which has proven so eminently satisfac- 
tory in electric and Diesel electric practice. Thus, ex- 
cellent tracking characteristics are assured. In addition, 
restrictions are removed to the firebox, grate and ash 
pan. This locomotive, developing 9,000 hp., would be 
driven by two turbines, one on each truck. 

Another application might be to the conventional 4-8-4 
type, in which the wheels are small and the rigid wheel 
base is shortened. The turbine is located under the smoke 
box, simplifying the steam piping. The short rigid 
wheel base provides space for a larger grate and fire 
box, increasing the efficiency of burning fuel. The small 
wheels afford space for a larger diameter boiler, reduc- 
ing the draft loss. These factors indicate better locomo- 
tive operating characteristics and better overall efficiency. 

A third application of this drive is an attempt to pro- 
vide the ideal universal freight and passenger locomotive. 
With small wheels, six driving axles can be introduced 
into the same overall wheel base now taken by fewer 
axles. The tender has also been redesigned to be either 
pushed or pulled, employing an arrangement of wheels 
to permit this kind of operation. The reverse gear pro- 
vides a different gear ratio in the two directions of mo- 
tion. Running with the locomotive forward, the locomo- 
tive would be a 120 m.p.h. passenger unit; with the 
tender forward, a 70 m.p.h. freight unit, providing im- 
proved characteristics in the speed range common to 
freight service. With six driving axles, sufficient boiler 
capacity can be carried to develop 8,000 to 9,000 hp. 
without excessive wheel loads. 

Before leaving the geared turbine drive, I would like 
to introduce one other future possibility—a gear shift. 
Before you throw up your hands at such a radical intro- 
duction to locomotive practice, remember that turbines 
operate at speeds which have never before been used. 
Designs of a gear shift have been made, and the equip- 
ment for a large locomotive is about the size of a bushel 
basket. The gear shift makes possible a locomotive with 
a maximum tractive force of 140,000 1b., capable of de- 
veloping over 7,500 hp. at all speeds from 20 to 100 
mp.h., and with essentially a constant steam rate over 
this whole speed range. A single locomotive becomes 


suitable for any type of rail service, drag freight, high 
speed freight, or passenger. 

The exact line of demarcation where electrical or 
mechanical drive for a turbine locomotive becomes the 
preferred transmission has not been fully determined. 
Electric transmissions have a background of millions of 
miles of service, and new installations and new materials 
are continually producing equipments with better space 
and weight characteristics. They also provide certain 
flexibility in the overall arrangement of the locomotive 
that a mechanical drive cannot obtain for electric trans- 
mission permits the prime mover to be completely disas- 
sociated from the driving wheels. 

In a few months, the first coal burning, turbine-elec- 
tric locomotives will enter service on the Chesapeake & 
Ohio, introducing another new type of steam motive 
power. While these locomotives will be equipped with 
conventional boilers, they will be quite novel in many 
respects. A cab mounted 6,000-hp., 6,000-r.p.m. turbine 
will drive two direct-current generators through single 
reduction gearing. Traction power will be derived from 
eight axle-hung motors. The locomotive speed will be 
controlled by a variation of turbine speed and generator 
excitation, the combination which produces the best over- 
all efficiency. 

These locomotives are being built for passenger service 
between Washington and Cincinnati, a territory where 
long severe grades are encountered in some portions, 
and where fast speeds are demanded in others. 

The application of electric transmissions to a turbine 
locomotive involve certain considerations that are differ- 
ent from those in Diesel practice. The turbine operates 
at 6 to 20 times Diesel engine speeds, has high standstill 
torque, will not stall if overloaded, and within reasonable 
limits, its horsepower is constant over a wide speed range. 
With these characteristics, alternating-current types of 
electrical transmission offer possibilities worth considera- 
tion; and this the a.c. systems are receiving. The first 
turbine electric locomotives will use the d.c. drive as it 
is a proven device. Further development may make the 
a.c. types competitive in weight, cost and performance. 

The steam locomotive needs a better boiler. The best 
modern steam locomotives with fire tube boilers operate 
at approximately 300 Ib. pressure, 750 deg. F. total 
steam temperature and 15 lb. exhaust pressure at full 
load. When operated at capacity, boiler efficiencies are 
about 50 per cent. Central station and marine apparatus 
operate under considerably more favorable steam con- 
ditions. Were the steam locomotive to operate under 
equally favorable steam conditions, it would be a motive 
power unit with low fuel expense. 


Gas turbines might be used in the manner shown to produce an 8,000-hp. passenger locomotive 
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- Electric, Diesel, steam, turbine, turbine-electric and gas-turbine-electrics—The first four are 


the fifth under construction 


in service, 


and the sixth contemplated 


The advent of the turbine drive will accelerate the 
development of better boilers for it provides a means 
fully to utilize high pressures, high temperatures and 
low exhaust pressures. The steam conditions for the 
ideal non-condensing 6,000-hp. turbine locomotive are 
600 to 800 Ib. pressure, 900 to 925 deg. F. total steam 
temperature and 0 to 5 lb. exhaust pressure. To produce 
such low exhaust pressures may require auxiliary means 
for drafting the boiler. 

Compared with the best modern practice, the steam 
consumption per horsepower hour would be reduced 
about 30 per cent. The fuel consumption would be re- 
duced about 27 per cent, assuming the same boiler 
efficiency. Better steam conditions pay large dividends. 

The burning of pulverized coal has many advantages 
and considerable work is under way to find means of 
using it in locomotive boilers. This is not, however, a 
simple problem. But sooner or later, it will be solved, 
for the burning of pulverized coal, both in a boiler and 
eventually in the gas turbine, is of such importance that 
the time and money will be forthcoming to perfect a 
method. 

While steam power is meeting the most severe compe- 
tition that it has ever known, the steam locomotive enjoys 
five attributes that will continue to be a thorn in the side 
of its competitors: 

1—Low first cost. With production in equal volume, 
this advantage will also be enjoyed by the turbine. 

2—Modern steam power, with modern maintenance 
methods, is making available availability records with 
exceedingly low repair costs. 

3—As a means of packing power into a single loco- 
motive unit, steam power, reciprocating or turbine, leads 
the parade except for electrification. 

4—The steam locomotive, reciprocating or turbine, 
can burn either coal or oil as economic conditions dictate. 

5—Retter steam locomotives than we have ever known 
before are on their way. 


The Gas Turbine Locomotive 


The gas turbine operates on hot air, and if all the “hot 
air” expended in the public press about the gas turbine 
could be collected, the railroads would have a cost-free 
fuel for all time. The gas turbine has great possibilities, 
but it is not necessarily a cure-all. 

The principle of the gas turbine has been known since 
antiquity. The fundamental theory was well developed 
in the late 1800’s. You may well ask, “Why has it not 
been used before?” The answer is a simple one—Ma- 
terials have not been available to withstand the required 
temperatures. At 800 deg. F., the gas turbine will just 
turn itself over. Useful work is performed only to the 
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degree that temperatures above 800 deg. F. are employed. 

There is a 2,000-hp. gas turbiné generator unit, now 
on test, suitable for locomotive use. The entire unit is 
26 ft. 3 in. long, 3% ft. wide and 6 ft. high. Two units 
might be placed side by side in a locomotive with a center 
aisle, permitting 4,000-hp. of prime mover capacity in 
approximately 26 ft. of cab length. This unit is designed 
to burn bunker C oil. It consists of a compressor, 
combustor, turbine, gear unit and generators. Its overall 
weight is 39,000 Ib. 

To my knowledge, this is the first American gas tur- 
bine designed and built with dimensions suitable for 
application to locomotives of large capacity. It is now on 
the test floor, getting the “bugs” worked out of it. 

This unit is the gas turbine in its simplest form. In 
stationary practice, heat exchangers, regenerators, inter- 
coolers, pre-heaters and a host of other gadgets might 
be added to improve efficiency where space and weight 
are not controlling items. We believe the railroads prefer 
greater power within the same space at a slight sacrifice 
in efficiency. By burning a cheaper grade of fuel witha 
somewhat reduced efficiency, the gas turbine’s fuel cost 
will be competitive with the Diesel. 

In the gas turbine, the products of combustion are used 
directly in the turbine which operates at temperatures 
above 1,300 deg. F. Complete fuel combustion must 
be obtained in the burners, for a carryover of liquid 
or solid matter will erode the blades at these high tem- 
peratures. Aviation fuels cannot be used on locomotives. 
either from the cost or safety viewpoint. The first rail- 
road gas turbines are likely to burn some grade of fuel 
oil such as Bunker C. 

The second big problem is blading material to with- 
stand the high temperatures. Material is affected both 
by temperature and life, for at these high temperatures 
the material has a tendency to “creep.” If the gas tur- 
bine locomotive is to be successful, the life of the blading 
must be measured in years, not in hours. 

The gas turbine, when used to drive its own com- 
pressor, has no starting torque. It must be started by 
auxiliary means like the Diesel. This characteristic 
compels the use of electric transmission, or two turbines, 
one for traction. The first gas-turbine locomotives will 
unquestionably use the d.c. system of transmission be- 
cause it is a proven device and plenty of headaches exist 
without looking for additional ones. Eventually some 
form of a.c. drive may prove practical with the gas 
turbine, especially the rectifier conversion system. 

Steam turbines have been perfected to the point where 
they operate for many years without repairs. Often they 
run for years without being shut down. Eventually, the 
gas turbine should approach this same service life, pro- 
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E.T.O. Army Transportation“ 


Lt. A. E. Eggers, T/3 George Liverar and T/5 Willard Longacre 
installing air compressor on an M.R.S. locomotive 


Ta: story of the Transportation Corps of the U. S. 
Army in World War II is one of long and arduous hours 
of “soldier-railroader” train and engine crews working 
and struggling under the most difficult conditions—fre- 
quently running a trainload of ammunition, supplies or 
troops from the rear area to the front, through bombing 
and aircraft strafing raids, through unexplored tunnels 
for the first time, sometimes to find their complete train 
surrounded by the enemies’ rapid infiltration action and 
being left to sweat out the remainder of the war in some 
German prison camp. It is the drama of the truck and 
convoy driver, weary from working under the same con- 
ditions, driving through pitch blackness. It is the story 
of the stevedores sweating out long hours unloading and 
loadıng valuable cargoes from ships, and the amphibious 
truck driver ferrying cargoes and troops from ship to 
shore through mine infested waters. 

Last but not least, there is the almost forgotten man 
in the enginehouses and back shops whose day was never 
done and when an emergency arose, who with improvised 
tools and equipment and lack of adequate shop facilities 
maintained rolling stock up to the best standards that 
could be expected under such conditions. Let me say here 
that the best thing the War Department ever did in for- 
mulating the table of organization for military railway 
operating and shop battalions was to omit the Interstate 


*This article is adapted from a paper presented before a meeting of the 
New England Railroad Club at Boston, Mass., on March 12 
tFormerly Commanding Officer, 764th Shop Battalion, M.R.S. 
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of the Transportation Corps’ 
accomplishments in the Euro- 
pean Theatre of Operations and 
the part “Ringberg’s Raiders” 
had in arriving at “Destination 
Berlin” 


Commerce Commission inspector. The book was actually 
thrown out the window. Running repairs were made 
within safe operating limitations as far as time and mate- 
rials would permit and it was a revelation for me to see 
how far a locomotive could steam and run with mud in 
a boiler that hadn’t been washed out for three or four 
months and tires and running gear worn far beyond any 
condemning limits recognized in this country. The story 
of the Transportation Corps can go on and on with glor- 
ious chapters for the railroad dispatcher who often had 
to dispatch trains by bicycle or jeep, the tug boat crews, 
the switchman, the section hands and the busy railroad 
transportation officer (the station agent) who in addition 
to his many duties was confronted with the problem of 
trying to do business with an Italian, a Frenchman, Bel- 
gian or German who knew not the English language, nor 
did the RTO know how to talk or understand him. The 
situation, however, was usually facilitated by employing 
the services of an interpreter and the arrangement worked 
out quite satisfactorily, but many amusing incidents arose. 


Normandy Beachhead 


The miracle in transportation occurred on D day, June 
6, 1944. Toward the beaches of France moved a mass of 
seacraft of all types carrying trucks of every description 
and, as the invasion advanced, enough railroad equip- 
ment to run any Class I railroad in America. The Trans- 
portation Corps does not claim all the credit that went 
with this tremendous achievement. Nevertheless, the 
brunt of the burden of transporting in coordination with 
the navies the thousands of troops, tanks and war equip- 
ment and materials of all descriptions to the beaches of 
Normandy fell on the Transportation Corps. The assign- 
ment of the Transportation Corps prior to D day fell 
basically into three categories, namely: (1) The move- 
ment and unloading of men and materials to the United 
Kingdom; (2) the movement of men and materials within 
the United Kingdom (The English railways, however, 
were functioning quite satisfactorily even under the severe 
punishment handed out by German bombings and the 
English aided greatly in this phase) ; and (3) the move- 
ment and loading of men and supplies out of the United 
Kingdom to the Normandy beachheads and the hazardous 
unloading under fire. The outcome is now glorious his- 
tory. Before the beachheads closed, the Transportation 
Corps had landed 1,991,013 tons of supplies and more 
than a million troops. 
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After the beachheads were secured, the Transportation 
Corps was confronted with another major problem. The 
Germans reasoned that if our supply lines could be broken, 
our forces would be subjected to successful counter at- 
tack by them and so they hung onto the ports of Le Havre, 

' Brest, Cherbourg and others to the bitter end, always 
harassing and threatening the Transportation Corps’ ef- 
forts to get the supplies through the front. Through days 
of anxiety, the port of Cherbourg was first to fall. Here 
again the soldier-railroaders of the port battalions and 
the harbor craft of the Transportation Corps proved their 
worth. It took months before the port of Cherbourg could 
be used to advantage and until then all unloading was still 
restricted to the difficult Normandy beachheads. Cher- 
bourg harbor had to be de-mined, land mines had to be 
removed, and ruined dock facilities had to be restored. 
The port itself in peacetime was used primarily for pas- 
senger traffic rather than heavy cargoes and this added 
to the difficulties. For three days one of the severest chan- 
nel storms for years arose and did much damage to cause- 
ways and shipping and when the storm was over the port 
was almost in as bad a condition as it was when the Ger- 
mans surrendered. 


Supplying Mechanized Forces 


With the subsequent fall of Le Havre, Brest, Rouen 
and other channel ports, the task of unloading for the 
Transportation Corps became easier, but by no means 
was this to be a let-down. The fast advancing motorized 
American Army had to have its gasoline and oil as well 
as supplies and equipment and the next big challenge to 
the Transportation Corps came when General Patton of 
the Third Army depended entirely upon the Transporta- 
tion Corps in this requirement or else had to hold up his 
advances. This was no idle gesture on the part of General 
Patton, in fact, he was held up temporarily because gaso- 
line could not keep up with him. However, the Trans- 
portation Corps pressed into service every available con- 
veyance on wheels that could haul gasoline and oil, either 
in cans or bulk, and it was then that the Transportation 
Corps answered that challenge and finally satisfied that 
demand ; never before at any one time had such large quan- 
tities of petroleum products been handled. 

The burden fell largely on the Army trucks which had 
greater flexibility than the railroads in delivering to the 
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advanced positions, The railroads hauled as much as they 
could and as far as they could go, and every gallon of 
gasoline helped. If the trucks used in this spectacular 
movement had been placed end to end they would have 
reached from Cherbourg to Paris, a distance of over 250 
miles. The daily commitment of gasoline and oil at that 
time was raised from 300,000 to 600,000 gallons to satisfy 
both General Patton and General Hodges of the First 
Army, who also was desperately in need of gas and oil. 


The famous “Red Ball” truck express was inaugurated 
at this time, primarily for the hauling of gas, oil and 
lubricants. Its slogan was, “Stay on the ball, keep ’em 
rolling.” Main highways giving the most direct route to 
destination were reserved for this traffic only, marked by 
a red ball and arrow for guidance at all intersections and 
at frequent intermediate points, and traffic moved only in 
one direction. The “Red Ball” express was a complete 
success for the purpose intended, another case of real 
American ingenuity. 


While all this was going on, the Corps was busy clear- 
ing the port of Le Havre, destroyed beyond anybody's 
imagination, and later took up operations in Antwerp, 
known as the “City of the Purple Heart,” captured almost 
intact, but subjected to a V-1 and V-2 bomb seige that 
was almost unbearable. In the face of all this, the Trans- 
portation Corps handled 3,426,046 tons of supplies from 
November, 1944, to June, 1945. The city of Leige, Bel- 
gium, also went through a similar buzz-bomb seige in- 
tensified by aerial bombings and strafing, but the railway 
operating battalions kept the trains moving. During the 
“bulge” action in Belgium, December, 1944, my battalion 
was working around the clock in Paris, maintaining hos- 
pital trains, locomotives and cars. The Germans vowed 
after leaving Paris that they would return by New Years 
(1945) and every Frenchman believed it and the threat 
grew day by day. Before I knew it, I had enough TNT 
given me to blow up every locomotive and car in the 
vicinity and was given special instructions on demolition. 
Fortunately, our armies held and we had no occasion to 
use it. A sneak bombing raid was pulled by the Germans 
at that time on my installation at St. Lazare station and 
the Dutchman had one strike on me. We had 25 casualties 
that night and God’s grace prevented us from having 
more. 


Locomotive repairs being 

made by T/5 Updike, S/Sgt. 

Mason, 1/3 Doak, Pfc. 

Wright, S/Sgt. Anderson, and 
T/5 Thompson 
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Left to right: Pvt. Howes, 

Pvt. Nuney, T/Sgt. Janos and 

T/4 Daw at the Clichy coach 
shop, Paris 


“Ringberg’s Raiders” 


I have outlined, generally the highlight activities of the 
various branches of the Transportation Corps. You may 
be interested in a few highlights in the training and the 
work of the 764th Military Railway Shop Battalion (bet- 
ter known as “Ringberg’s Raiders”). Even though the en- 
listed personnel of this battalion came from all parts of 
the United States, it still belongs to the New England 
railroads and the railroads of New England will have an 
honorable place in history because of it. The battalion 
was sponsored by the Boston & Maine, Delaware & Hud- 
son, and Central Vermont, these railroads agreeing to 
release a group of 23 officers for the duration and the 
opportunity went to railroad shop supervisors willing to 
volunteer, subject to release by the railroads. 

The enlisted personnel, approximately 600 men, came 
from the selective service. Men of railroad experience 
were given priority but only about 15 per cent were avail- 
able. The balance, those who had any prior occupation at 
all before the war, ranged from bakers to musicians. This 
was the makeup of my battalion when I, with my staff of 
officers, took over at New Orleans, La., in September, 
1943. We had the same task confronting us as any rail- 
road shop, car shop or rip track had in this country. How- 
ever, the training given these non-railroad men before 
going overseas was unique and today many of them can 
qualify to hold down a good shop mechanic’s rating. 


Training Shop Battalions 


Being a part of the Army and a military organization, 
the battalion was first streamlined along military lines and 
thus we became soldier-railroaders with enough military 
training to enter combat if necessary. Every man was 
equipped with and qualified to shoot the carbine and 
qualified as well to shoot the M-1 Garand rifle and the 
Browning automatic rifle. We crawled through barbed 
wire and mud-holes and exploding TNT, simulating shell 
fire, with live machine-gun bullets whizzing only a foot 
above our heads (the idea was to keep your head down). 

n fact, we received all the training given to an infantry 
soldier, only on a modified scale. 

Satisfied that our basic military training was sufficient, 
the battalion was then sent from New Orleans, La., to 
Bucyrus, Ohio, for technical training, but here again em- 
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phasis was placed on the military aspect and for seven 
months our training was divided into 50 per cent military 
and 50 per cent technical. The technical training was out- 
standing and it was here that the non-railroad men re- 
ceived fundamental experience in various shop crafts. 
Through the War Department's negotiations with the 
Pennsylvania and the Baltimore & Ohio our men worked 
side by side with experienced railroad employees in the 
enginehouses and rip tracks at Crestline, Ohio, eight miles 
from Bucyrus by bus, and at Willard, Ohio, 35 miles from 
Bucyrus, also by bus. A specialized training arrangement 
was also set up by the Army at Mansfield, Ohio, where 
the essentials of sheet-metal work, piping, electricity and 
welding were taught. The old abandoned New York Cen- 
tral shop and rip track in Bucyrus was another shop 
taken over where old engines and cars were used as 
guinea pigs to give the men practical repair experience. 

The Railway Operating Battalions were likewise tech- 
nically trained on the Claiborne & Polk Railroad in south- 
ern Louisiana, known to the military railways as “Old 
Crime and Punishment.” It was the “screwiest” railroad 
ever known, as crooked as could be made, where roadbeds 
and trains were deliberately blown to pieces to be rebuilt 
and put back into operation as quickly as possible just for 
the sake of training. At the same time, too, the battalions 
had to go through an intensified military program. 


Overseas Assignments 


Our training completed, the battalion was ready for 
overseas duty as soldier-railroaders, to participate in the 
big adventure and our first mission was given to us in 
South Wales. Steam locomotives, types 2-8-0 and 0-6-0, 
and complete Diesel locomotives, 350 hp., 650 hp. and 
1,000 hp., sent to England from the United States long 
before D day, were rusting away on railroad sidings and 
yards in southern Wales. Consequently, before this equip- 
ment could be used on the continent it had to be reserv- 
iced, lubricaated, test operated and finally loaded on sea- 
trains designed especially for water shipment of railroad 
rolling stock and the task fell to my battalion. Three 
gauges of water were put into the boilers of the locomo- 
tives before loading, wood and paper was placed in the 
fireboxes ready for the match upon arrival on the conti- 
nent and enough water was placed in the tenders to keep 
them moving. It was no easy assignment for a group of 
men with the small amount of experience we had, but we 
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did it and felt that we were really aiding actively in the 
war effort. 

Advance parties from the operating battalions had al- 
ready prepared the tracks at Cherbourg and inland imme- 
diately after its fall. Full trains were made up and the 
supplies went forward without delay. One mishap, how- 
ever, occurred during the unloading operations at Cher- 
bourg. With a 2-8-0 locomotive hanging perilously at the 
end of the boom on a sea train, the boom snapped and the 
engine fell into the harbor and until the boom was re- 
paired, the movement of locomotives to the continent was 
retarded for some time. Box cars, flats, gondolas and 
caboose cars received in England from the United States 
in sections to save cargo space during the ocean crossing, 
were assembled in car shops throughout England and 
shipped over to the continent ready to go. Later on, car 
assembly shops were set up in Marseilles, France, and as 
many as 150 box cars were assembled at these shops in 
a 10-hr. day. 

The real challenge to the battalion came at Le Mans, 
our first assignment in France. Here, before the war, was 
a complete French railway terminal with up-to-date con- 
crete enginehouses, back shops, coal pockets, machinery, 
etc. When we arrived on the heels of the German’s evac- 
uation it was a panorama of rubble and ruin beyond any- 
body's comprehension. What our bombings hadn't de- 
stroyed, the Germans finished with demolition and sabo- 
tage. 

Our mission was to get the terminal functioning with- 
out delay and at first sight the task looked impossible. 
Nevertheless, within a week, working around the clock in 
darkness at night, employing civilian labor and prisoners 
of war, with only a meager amount of small tools and 
machinery, without power and lights, air and other neces- 
sities required to run an enginehouse and back shop, we 
were dispatching locomotives. It was a case of improvis- 
ing tools and machinery, stealing from nearby shops and 
searching the countryside as far away as 100 miles to find 
an abandoned German air compressor, a portable power 
plant or a small boiler. We took whatever we could put 
our hands on without asking questions. Water was hauled 
from a source five miles away and chain gangs of prison- 
ers of war were formed to load coal into the tenders. 

Although most of the locomotives and cars were U.S.A. 
equipment, foreign cars of all description had to be re- 
paired. We found cars and even locomotives that the 
U.S.A. had sent over to France in World War I in 1917 
and 1918 still going strong. Materials were very scarce 
and we repaired cars with what we could find or steal or 
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salvage from other cars. If the roofs and superstructures 
of the box cars were beyond repairs they remained in that 
condition but they were boarded up on the sides and ends 
to a height of four feet and used as gondola cars. It was 
necessary at times to patch up holes with toilet paper and 
flattened out tin cans. Under war conditions it’s not how 
you do it as long as the Army gets the supplies and am- 
munition. 


The 764th at Paris 


After two months we put the Le Mans terminal finally 
into operation for military traffic only and then turned it 
over to the French to work out their own salvation on 
the remaining problems and followed the rapidly advanc- 
ing army. The Germans had just left Paris in a hurry, 
and we were sent there to help unravel the snarled-up 
congestion of traffic existing in the railroad yards and 
shops. 

Unlike Le Mans, the shop and yard facilities were left 
intact. The Germans apparently never believed that the 
Americans would ever enter the city and they never had 
the opportunity to sabotage the railroad facilities as they 
had planned, They had to drop everything and run. We 
repaired locomotives and cars at the large Battignolles 
locomotive shops and Clichy car shops, working 24 hours 
a day and maintained Army hospital trains at the same 
time at St. Lazare Station and Gare L’Est—a very im- 
portant assignment. We permitted the French to repair 
their own locomotives and we took care of our own, but 
the supervision of the whole shop came under the Army. 

As in the case of Le Mans, after seven months we felt 
that the French were capable of being on their own and 
we turned the installation over to them and proceeded to 
Marseilles and gave the Engineer Corps a hand in proc- 
essing used automotive cranes, bulldozers, trucks, etc., for 
shipment to the Pacific. We were also given a small rail- 
road, having only six French locomotives and a few for- 
eign cars which we operated and maintained. 

If the war with Japan had not terminated when it did 
we would have been ultimately on our way to the China, 
Burma, India theatre. We got a “break” there. 


The M. R. S. Moves Out 


A more glamorous story can be told from the operating 
side of the military railways than from the shop side. At 
the time of my departure from Germany in January, the 
mission of the Military Railway Service was practically 
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Interior of the Clichy shop 

with Janos, Sporacio, and 

Wooley in the background 

and Steele and Triplett at 
the band saw 
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A. R. E. A. Reports on 


Locomotive Economics” 


A Locomotive, regardless of type, whether it be recipro- 
cating steam, steam-turbine, electric, or Diesel-electric 
locomotive is no more than a thermal and mechanical unit 
designed to develop ton miles per hour, with first cost and 
efficiency of operating performance the basic factors de- 
termining its selection. Efficiency of performance means 
not only availability, reliability, flexibility, tractive effort 
characteristics, tracking effect, and sustained horsepower, 
but includes maintenance and operating costs as well. As 
first cost increases, the importance of availability is inten- 
sited, and therefore, because of the greater first cost of 
the Diesel-electric, the design must display a high avail- 
aility if it is to compete successfully with the more mod- 
ertely priced conventional type of steam locomotive. It 
now does this although the efforts of steam locomotive 
designers and builders are gradually paring the advantage 
which it presently possesses. 


Such illustrations and many others indicate that there 
are few if any instances in which Diesel-electric locomo- 
tive records reveal an average availability of less than 90 
per cent in streamline service. In fact, records of 95 to 100 
per cent over long periods are the rule rather than the 
exception. With such availability it is readily understand- 
able why the Diesel-electric locomotive has succeeded in 
attaining unparalleled mileages. The exceptionally high 
utilization which it provides is partially attributable to 
assignment in special service. In many instances these 
Diesels are protected by steam locomotives and are out of 
service only when necessary because of repair or for oper- 
ating considerations. Therefore, utilization is high at the 
expense of steam power which is standing idle to protect 
the special services. If a railway were completely Diesel- 
wed and the Diesel power were used for protection as well 
a routine service, 1t would be impossible to utilize all of 
the locomotives during the 95 per cent of the time that 
they are available. Therefore, while availability could re- 
main high, utilization would be adversely affected. 

The manner in which Diesel-powered streamlined 
trains withstood the rigors of wartime traffic has en- 
hanced their popularity with railway operating and main- 
tenance officers. The railways found it necessary to length- 
en overall schedules but slightly during the war, and such 
changes were generally made to conform to ODT orders. 
Consider for instance the experience of the joint Chicago 
& North Western-Union Pacific “City of Denver” trains 
which operate nightly over the 1,048 miles between Chi- 
cago and Denver. Prior to the war, these trains were oper- 
ating on a 16-hour schedule westbound, while 15 hours 
and 40 min. were required to make the trip, Denver to 
Chicago. At the present time the schedule westbound is 
17 hours, while eastbound an hour has been added to the 
schedule also, making it now 16 hr., 40 min. In other 
words, the overall operating speeds have been decreased 
from 65.5 and 66.9 m.p.h. to 61.6 and 62.9 m.p.h. Even at 
these ~speeds, and consequent intensive service, these 
trains as of June, 1944, completed 8 years of continuous 
Operation, 7 days per week, without being taken from 
Service, except on two occasions when operating consid- 
erations entirely independent of the trains themselves 
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required their removal for short periods. One spare Diesel 
unit has been available for each of the two-unit locomo- 
tives for substitution when it was necessary to remove a 
unit for periodic inspection and repair; all other mainte- 
nance has been performed at the two terminals during 
lay-over hours. During the 8-year period the two trains 
accumulated the outstanding mileage of 6,084,022, while 
operating over long distances, averaging speeds of 60 to 70 
m.p.h., with a maximum of approximately 100 m.p.h. This 
is a remarkable achievement and speaks well for the 
availability and reliability of Diesel power. 

While the utilization of the Diesel locomotive in special 
services is outstanding, it might be well to add that the 
mileages obtained in steam locomotive operation are in- 
creasing regularly. For example, the J-3 locomotives on 
the New York Central in 1941 averaged monthly mileages 
of almost 15,000 per locomotive, and individual monthly 
mileages of the J-3 and L-4 classes have increased to as 
much as 24,000. Furthermore, in 1941 the average mile- 
age of the J-3 design between classified repairs was only 
slightly less than 250,000. This is a utilization which war- 
rants strict consideration. 


Maintenance Considerations 


Any comparative evaluation of the availability, utiliza- 
tion and performance of the Diesel-electric and conven- 
tional steam design should include a consideration of the 
preferred treatment the Diesel usually receives in the 
matter of maintenance, and the fact that initially it was 
placed in service under most ideal conditions. The Diesel 
was operated at the head-end of streamline, lightweight 
trains, which gave it every opportunity to display the 
advantages which it possessed. The reduced train resist- 
ance of the lightweight streamline equipment enabled op- 
eration at high speeds with markedly reduced operating 
costs compared to that which would result had standard 
equipment been utilized. Coincidentally, higher speeds 
were attainable. Millions of dollars have been spent in the 
maintenance of Diesel locomotives and, being a new mo- 
tive power type scarcely adaptable to conventional round- 
house maintenance, the Diesel has, in many cases, been 
serviced in modern plants by highly trained and special- 
ized personnel. Because of the seriousness of delay arising 
from improper maintenance, detailed records have been 
maintained and the schedule for regular replacement of 
parts has been respected, even though wear did not indi- 
cate that replacement was essential at the time. Contrast 
this treatment with that given the steam locomotive which 
in too many cases is indifferently maintained and serviced 
in obsolete enginehouses with outmoded equipment. Any 
comparative analysis of the two power types in so far as 
availability is concerned should take this difference of 
maintenance policy into consideration. 


Reliability for High Speed Operations 


Reliability, or dependability, is equally important. The 
extended locomotive runs operated today require reliabil- 
ity of a high order. Weakness in this characteristic would 
result in very embarrassing and costly interruptions to 
traffic which cannot be tolerated in the competitive era 
just ahead. On this point the Diesel-electric stands on 
firm ground since it is unusual for this type to suffer a 
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complete failure, while a steam locomotive failure often 
means complete stoppage until replacement is secured. or 
repairs are made. Usually the failure of one unit of a 
multiple-unit Diesel means only a reduction in speed be- 
cause of the reduced power available. 

Further in connection with a comparative evaluation 
of the availability and performance of the Diesel-electric 
and the steam locomotive of conventional design should 
be mentioned the fact that during periods of fuel shortage, 
the steam locomotive has suffered from the effects of un- 
suitable grades of coal, leading in sume cases to engine 
failure. Apparently the Diesel has received a grade ot oil 
which does not have dire effects on its mechanism. The 
result is that through no fault of its own the steam locomo- 
tive sometimes shows up to disadvantage. 

Diesel-electric motive power is also utilized for its 
efficiency in high-speed operation. Illustrative of this 
feature is the schedule of the Chicago, Burlington & 
Quincy “Twin Cities Zephyr” streamliners—a distance 
of 427 miles being covered in 614 hours with 8 stops 
en route—an over-all average speed of 68.3 m.p.h. Com- 
parable schedules will probably be realized in the post-war 
period by many railways which hope to build a future in 
passenger service for themselves, through programs of 
track strengthening, realinement and refinement to take 
advantage of the potentialities inherent in modern motive 
power units. Such program may ultimately permit maxi- 
mum speeds of 100 m.p.h. or even higher. The examples 
of Diesel locomotive performance to the exclusion of ref- 
erence to the steam locomotive do not imply that only the 
Diesel can operate in these services. 

However, inasmuch as the subject assignment relates 
specifically to the Diesel-electric, references to the steam 


locomotive must be secondary. The Milwaukee’s “Hia-. 


watha” service between Chicago and St. Paul embraces 
both Diesel and steam-powered trains, thus affording a 
direct comparison. The excellent performance of the steam 
locomotives in this service can best be demonstrated by 
pointing out that the Hiawatha power was designed for a 
train of six cars to operate at a maximum of 100 m.p.h. 
However, soon after inauguration of the service the train 
was lengthened to seven cars, then eight cars, and finally, 
in an emergency, to ten cars without departing from the 
schedule. Another example of outstanding steam locomo- 
tive performance from the standpoint of speed, regularity. 
and return on the ‘investment, is the “Daylight Limited” 
of the Southern Pacific. There are, of course, other not- 
able steam-powered schedules. 


Steam vs. Diesel for Heavy Freight and Passenger 
Service 


In the face of the popularity enjoyed by the Diesel- 
electric, and its constantly expanding use, many of the 
larger systems are conducting investigations designed to 
improve the efficiency of the steam locomotive. to keep 
stride with its newer competitor. For instance the Penn- 
sylvania has built and placed in service a turbine-driven 
steam locomotive, in addition to its experimental 6-4-4-6, 
Class S-1, and 4-4-4-4, Class T-1. passenger locomotives. 
This same system is also responsible for the development 
of the multi-cylinder 4-6-4-4 type, Class Q-1, designed for 
high speed, heavy freight service. Tests, both road and 
laboratory, of the 4-4-4-4 design have demonstrated that 
it can handle 16 cars at 100 m.p.h. without drawing upon 
the full power capacity of the locomotive. It is offered as 
an alternate to the Diesel, and its builders maintain that 
it will outperform a 5,400-hp. Diesel at all speeds above 
26 m.p.h. With the elimination of service delays en route, 
it is contended that the steam locomotive of this design 
can maintain the same schedules as Diesel-powered trains. 
Unfortunately, in too many instances the facilities for 
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servicing a steam locomotive en route are obsolete and 
its performance suffers. However, this is no basic disad- 
vantage; the deficiency is fully appreciated and there is 
a tendency to correct the condition. 

The Chesapeake & Ohio is planning to build a steam- 
turbine, electrically-driven locomotive. These roads and 
others in cooperation with the coal industry are jointly 
progressing the design of modernized high capacity steam 
locomotives, to take efficient advantage of the low cost 
heat energy available in the almost limitless coal reserves. 
However, certain of these roads are experimenting with 
both Diesel and steam locomotives. For instance, the New 
York Central, which has long been a protagonist of the 
steam locomotive and has developed some of the most 
efficient designs, is now experimenting with the Diesel for 
freight and passenger service in connection with the test- 
ing of other types of motive power. Thus it is apparent 
that the railroads are on the threshold of a period of mo- 
tive power development. The Diesel is driving the steam 
locomotive to new refinements and even to new forms, 
but whether these new varieties will cost as much as the 
Diesel, or offer the same degree of reliability, availability, 
and operating and maintenance costs, is yet to be seen. 


Diesel Switching Locomotives 


The Diesel locomotive has been accepted without ques- 
tion in switching service for several reasons. Most switch- 
ing operations are performed within the speed range 
throughout which the Diesel displays decided advantage 
over its steam counterpart. and the high acceleration of 
which it is capable tends to speed up switching operations. 
It is also contended, that with the proper gear ratio, a 
Diesel-electric can perform the switching assignments 
of a steam locomotive having a horsepower rating approx- 
imately two and one-half times as much, 

In switch service, too, the Diesel displays a high avail- 
ability which can be effectively utilized in many yards. 
Oftentimes Diesel switchers are assigned on a 24-hour 
basis with provisions for servicing them during lunch 
periods or at other times when they are not being utilized. 
Partial explanation for the high availability of the Diesel 
resides in the fact that minor repairs can be made without 
delay that would be experienced in the case of work on a 
steam locomotive, that would require extinguishing the 
fire, with an attendant cooling off period, as well as the 
time consumed in rebuilding the fire and generating the 
necessary steam pressure. Furthermore, fueling of the 
Diesel is necessary but two or three times per week and 
can be accomplished in the yard, either from stationary 
facilities or from mobile tanks. The steam unit, on the 
other hand, must go to the round-house or other station- 
ary facility for coaling and watering several times a day. 
and there is the further loss of time for the cleaning of 
fires. In view of time-consuming operations, the steam 
locomotive does not average more than 68 per cent avail- 
ability as compared with the generally accepted 95 per 
cent for the Diesel switcher. 

This would indicate that five Diesel units will displace 
seven steam locomotives in switching service, or a ratio, 
steam to Diesel, of 1.4. This assumes, of course, that the 
motive power inventory at a specified yard is sufficient 
to support the ratio. The experience of one railway illus- 
trates this fact, as is noted from the following table: 


No. of Steam No. of Diesel Ratio i 
Locomotives Locomotives Steam to Diese! 
De © AAEE at 5 *1.40 
17 12 1.42 
DA aces Sc aa ee eR 23 1.39 
R 6 1.33 
EO Senie Aaa AEE 1 1.00 


* Calculated—based upon availabilities of 68 and 95 per cent for steam 
and Diesel power, respectively. 


It will be observed that at one yard 17 steam locomotives 
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«vere displaced by 12 Diesels, or a ratio of 1.42. At an- 
«ther the ratio was 1.39, so that both are very close to the 
5 to 7 advantage of the Diesel. However, in one yard 
where but one steam locomotive was assigned, obviously 
the substitution of a Diesel locomotive did not reduce the 
number of units required. Referring again to the state- 
snent that a Diesel can perform the assignment of a steam 
locomotive of 2% times as much horsepower, Diesels of 
600 hp. have displaced steam locomotives rated at 1,400 
hp. With Diesel switchers costing $78, and steam loco- 
motives $35, per horsepower, the following capital invest- 
ment is required on the 5 to 7 basis: 

Diesel 

_ Five 600-hp. units at $78 per hp. = 5 x 600 x 78 = $234,000 

ea 1400-hp. units at $35 per hp. = 7 x 1400 x 35 = $343,000 


This indicates that the seven steam locomotives would re- 
quire an investment $109,000 greater than if five Diesels 
were substituted. One advantage of the steam locomotive 
generally accepted is that its lower first cost reduces the 
capital investment and incidental fixed charges. How- 
ever, this is not true in yard operation if sufficient units 
are required. In any event, it is anticipated that the rate 
of interest on equipment obligations will continue to de- 
crease, as has been evidenced during the past two years— 
(the average rate on obligations issued in 1943 was only 
2.37 per cent). If this trend continues, the difference in 
investment cost will assume lesser importance relative to 
the differences in other costs. 

Included in this report are a limited amount of compar- 
ative cost data on steam and Diesel operation for both 
yard and road service that were submitted by several rail- 
ways. The actual values vary to such an extent as to re- 
strict their dependability, but they are nevertheless indic- 
ative of trends and have some merit for that reason, if for 
no other. It is the judgment of this committee that ex- 
treme caution should be observed in attempting to apply 
these data to a particular set of operating and motive 
power conditions because of varied experiences of other 
systems. All such conditions must be known and com- 
pared with those prevailing in the service under examina- 
tion before any recorded cost data can be intelligently ap- 
plied. Of course, it is not feasible or necessary for the 
purposes of this report to detail all factors in each instance 
which affected final results. To reiterate, the costs in- 
cluded herein are for the purposes of indicating the gen- 
eral trend only. 


Economics of Diesel and Steam Power in Yard 
Service 


In the matter of operating costs the Diesel is more eco- 
nomical in all accounts except lubrication. It is difficult to 
compare direct operating expenses as submitted by vari- 
ous railways because of the variance in the manner of 
bookkeeping. Also it is necessary to consider that in most 
comparisons relatively new Diesel power is related to con- 
verted steam locomotives not specifically designed for 
switching service. For example, the steam locomotives of 
Road A were built in 1901 and converted in 1927. They 
were originally 6-wheel switchers, but when converted 
their wheel arrangement was expanded to 0-8-0. Their 
adhesive weight is 108 tons. Those of Road B weigh 133 
tons, 103 tons being supported on drivers of a 2-8-2 de- 
sign. They were built in 1911 and 1912, and have not 
been converted. The data given to the committee have 
been developed from costs applicable to Diesel locomotives 
and older forms of steam power, thus making a direct 
comparison impossible. However, the data on hourly 
costs are included as of possible interest. 

Because lubrication is grouped with water and other 
supplies in Table I, the cost differential favoring the steam 
locomotive in the lubrication account is not evidenced. 
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Table I—Cost per Hour—Steam and Diesel-Electric Switching 
Locomotives 
Roap A, 600 anp 1000-Hr. DirseLs 


Diesel 

Steam Diesel Saving 
Fuels costs i pra nA i : $1.12 $0.37 $0.75 
Water, lubrication and other supplies 0.20 0.08 0.12 
Enginehouse expense .............. ` 0.47 0.04 0.43 
Repairs ; M OE Ree eave ae SA 1,31 0.43 0.88 
Wages of enginemen ........ . . 1.82 1.91 0.09 
Depreciation .. 0... oe. ee ee eee 0.23 0.55 -0.32 
Total cdicecnsdeiwnnses $5.15 $3.38 $1.77 

Roapv B, 1000-Hp. DieseLs 

Bulls cule Sees ne htale woh shen ah ... $1.07 $0.33 $0.74 
Water, lubrication and other supplies.. 0.11 0.03 0.08 
Enginehouse expense . sa AISAT 0.23 0.04 0.19 
e e E A T EE 1.06 0.55 0.51 
Wages of enginemen........... .. .. 1.78 1.75 0.03 
Depreciation ........ 0.13 0.41 -0.28 
Total jot engr A ee eee Bey ed $4.38 $3.11 $1.27 


Table I1—Unit Costs—Steam vs. Diesel, Yard Service, Road C— 
Year 1944 
(600- to 1000-hp. Diesels; 6 and 8-wheel steam switchers) 


Steam Diesel 
1,253,750 yard-hr. 306,857 yard hr. 
cost per yard hr. cost per yard hr. 


Buel-socikoesieaeh 6 ben, ERU OY $1.65 $0.39 
Water .........6. sci dine st eae ae 0.10 ks 
Lubrication ........0.0 00.0... eee eee eee 0.08 0.07 
Other supplies .. 0.05 0.02 
Enginehouse ..... 00... ee ee oi ee wee 1.22 0.52 
REPRE ea O VAERE AAE A oa bans 1.87 0.71 
Wages ...... 6.43 5.60 
Totabk yes t oren nona deny A aA $11.40 $7.31 
Total, excluding wages .. TNE ares 4.97 1.71 
Total fur steam wages same as Diesel ... 10.57 7.31 
Fuel per hour serere ana 927 Ib 6.6 gal. 


Note.- -In this instance, the saving for the Diesel is reflected in lubricants 
also. This is not in accord with general practice. 


Table I1l—Hourly Operating Costs of 0-8-0 Steam Switching 
Locomotives—Road D 


Fuel ($3.25 per ton) .. 2... cee ee cece eee cee cee eee eee = $1.08 
Water, lubricants, and other supplies .................0...00.. 0.12 
Enginehouse expense ............... 0.54 
Repairs iss ss 1.02 
Wages of enginemen ........ 2.17 
Depreciation «200.00... 0 ee. 0.44 

EEE EEA $5.37 


Total 


However, one railway states that the charge to lubrication 
in the case of its 600 hp. Diesels is 4.0 cents per hour as 
compared with lubricating costs for a steam locomotive 
of 2.6 cents. This indicates a saving favoring the steam 
locomotive of 1.4 cents per hour. To the above costs it is 
necessary to add taxes, insurance, and interest to obtain 
an over-all comparison. These additional accounts would 
individually favor the steam because of its lower capital 
costs. For comparative purposes, experience data of an- 
other railway are shown in Table II. 

Table III, recording the costs of Road D, is applicable 
to the more modern steam power specifically designed for 
yard service. The cost data are based upon a lot of 80 
locomotives, 65 being built in 1930, 5 in 1942, and 10 in 
1943. They are 8-wheel switchers with 25-in. by 28-in. 
cylinders and 52-in. drivers, weighing from 240,000 to 
244,000 lb. Carrying a boiler pressure of 200 1b., they 
develop, cylinder horsepower of 2,252. Based upon an 
original cost of $83.800 per unit and an availability of 75 
per cent, hourly depreciation is determined to be but $0.44 
when a depreciation rate of 3.5 per cent is applied. The 
hourly operating costs of these locomotives, as submitted 
by the operating railway, are shown in Table ITI. 


Diesel vs. Steam in Freight Service 


The latest field of railway operation which the Diesel 
has entered is freight service. As in other services, the 
Diesel can accelerate throughout the low speed range at a 
higher rate and can handle heavier tonnage because of its 
higher starting tractive effort and even torque. One rail- 
way states that, in comparison, the tonnage rating of steam 
locomotives on a 1.27 per cent ruling grade is 3,200, while 
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that of the 5,400-horsepower Diesel with a 61/16 year 
ratio is 3,500. If this gear ratio is changed to 62/15 the 
rating is increased to 3,800. The steam locomotives in 
this instance are of modern design and are considered 
comparable with the Diesel-e1ectric power used in the same 
service. While it is stated that the steam locomotives are 
believed to be comparable, it should be observed that some 
authorities contend there is no common ground upon 
which to compare the performance of the Diesel and the 
steam locomotive. This opinion may be traced to the un- 
realistic manner in which horsepower ratings are deter- 
mined. . The Diesel locomotive is rated according to the 
horsepower output of the Diesel engine, but it can deliver 
no more than 85 per cent of such horsepower at the rails. 
It would appear that the Diesel should be rated at its max- 
imum horsepower at a given speed, or throughout a speed 
range, as is done in the case of the steam locomotive. As 
of interest, the tonnage ratings and maximum speeds are 
shown in the tabulation as functions of the gear ratio (for 
three gear ratios). These values are predicated upon a 
ruling grade of 2.2 per cent and when operating without 
helper service. 


Tonnage Rating on Maximum Speed 


Gear Ratio 2.2 Per Cent Grade on Level Track 
SOB a. oe ai LEET CERET E 1700 80 mph. 
GU/N6 ek Ga bieve Po eee ee ee RS 2000 70 mph. 
CEVA E ah as? aoe anasto 2300 65 mph. 


The same railway furnishes operating and cost data cover- 
ing seven months of 1941 which are shown in Table IV. 
It will be noted that the Diesels were new, while the steam 


Table IV—Freight Locomotive Operating Data 


5400-Hp. 
Steam Diesel 
Mileage?) (2 2 ccc s-fs ainiin akit lav eaten oleae 455,216 216,725 
Availability—per cent ......... 00... raa abs 75 90 
Utilization—per cent .............-08 28. 36 62 
Car-miles per train-mile 2.0.0.0... eee ee 82.5 89.3 
Gross ton-miles per train-mile ................ 3,400 3,801 
Gross ton-miles per train-hour ..............40. 92,303 107,940 
Train-miles per hour .........ce0...-..00005- 27.15 28.3 
Average number locomotives in service ...... 10 
Average cost per locomotives .................. $174,000 $490,000 
Date built) oio. 65.5 steers hai paleaa ante aini 19 1941 
Diesel 
Costs Per Mile Steam Diesel Saving 
Repatrso ees odin arr ode ea e tae $0.30 $0.23 $0.07 
Depreciation 9.0.6.0... cee eee ee eee 0.08 0.20 0.12* 
Biel. ooo scot he de eit pe neh Seb oe Se NO 0.33 0.28 0.05 
Lubricants o ee ene seers ds ae KODSAN aed 0.01 0.05 0.04 
Water and other supplies ............06. 0.05 0.002 0.048 
Enginehouse expense ................... 0.04 0.01 0.03 
Wages of enginemen ...............00.. 0.18 0.15 0.03 
Total cost per locomotive-mile ........... $0.99 $0.922 $0.068 
Total cost per thousand gross ton-miles .. $0.2908 $0.2254 $0.0654 


* Figures in italics represent differences favorable to the steam locomotive. 


locomotives were three years old. This would affect the 
operating costs. 

The Diesel locomotive was initially popular on western 
lines where long distances were traversed with consequent 
saving in time for servicing en route. Also, the water 
conditions are relatively poorer in the west, from the 
standpoint of both supply and quality. The long heavy 
grades and in some instances the existence of tunnels are 
further factors favoring the Diesel locomotive in the west. 
In connection with heavy grade operation, it should be 
mentioned that considerable difficulty has been experi- 
enced from the burning out of motors in low-speed, heavy- 
grade operation. This is a danger, of course, which the 
steam locomotive does not present. 

For comparative purposes it is interesting to note aver- 
ages provided by a western road* for a year’s operation : 


Steam Diesel 
Gross ton-miles per train-hour .............-.-- 29,747 52,985 
Gross ton-miles per locomotive-mile ............... 1,624 2,998 
Train-miles per train-hour ........00. 2.6.0.0 0065 13.55 17.67 
Repair cost per mile 0.0.0.0 1. e eee ee eee ee $0.44 $0.23 
Power type—articulated .......... 00. e eee eee $,400-hp. 
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No age figures are given, although thẹ indications are that 
the steam locomotives are not of the most modern design. 
For example, in contrast with the $0.44 per locomotive- 
mile for repair costs given above, a railway operating with 
modern articulated freight units, roller bearing equipped, 
reported a repair cost of $0.237* per mile. In compari- 
son, the Norfolk & Western** reports that its unit repair 
costs for the 2-6-6-4, Class A, design is $0.21, while that 
for its 4-8-4, Class J, locomotives is but $0.115 per mile. 

Another system* operating in the mountainous terri- 
tory of the west has furnished the following operating 
data : 


Diesel 
40,000 
59 


Steam 
Mi'es operated eia 3 700,000 
Per cent total time in service 32 
Per cent at shop or terminals .. EEI 
Per cent available but not being use E 22 30 


Gross tons per train .... 6... 2,610 3,325 

Total operating cost per mile $1.70 $0.82 
Repair cost per mile ... ............ 0.74 0.20 
Fuel cost per mile ........ EE EAE 0.58 0.34 


Effect of Age on Diesel Repair Costs 


In a preceding paragraph it was pointed out that the 
Diesels involved were new, and to indicate the manner in 
which repair costs vary with age, Table V is included: 
(No doubt a portion of the increase is attributable to in- 
creased labor rates and material costs and inefficiency of 
inexperienced labor necessarily employed during war- 
time.) 


It will be noted that maintenance costs on new Diesels 
are very low and tend to rise rather rapidly in early years 
of service. Adequate records are not presently available 


Table V—Relation of Unit Repair Costs to Age—Diesel-Electric 
Locomotives 
Repair Cost- -Certs 


Freight: Per gal. oil Per 1000 g.t m. 
1941—First year ................ a 3.48 7.97 
1942—Second year .............. Eg 5.50 11.03 
1943--Third year senas. oaa 7.79 15.48 
1944—Fourth year ................... 10.29 20.80 

Per cent increase: 

1944-5, TOI oe Sate sa ang is stdin giles 195.69 100.98 
Per Passenger 

Passenger: Per gal. oil car-mile 
1941—First year ............... 4.11 1.05 
1942— Second year .. 5.51 1.50 
1943— Third year ... 9.30 2222 
1944— Fourth year 13.05 3.73 

Per cent increase: 

1944 vs. 1941 0.0.00. 0.....00.. 217.52 257.14 


Switching: Per yard-hbr. 
29.0 


Per gal. of oil 

1941-—First year . ........ har aa 34 4 

1942— Second year ...............4. .. 6.21 39.82 

1943—Third year ................0... 9.44 60.94 

1944-—Fourth year ...... 10.85 71S 
Per cent increase: . 

1944 vs. 1941 00 .0000.. 150.00 145.01 
Total Per gal. of oil 

1941—First year ................00-. 4.04 

1942—Second year ................... 5.65 

1943—Third year .............42.-... 8.86 

1944--Fourth year ..............0..... 11.65 . 
Per cent increase: 

1944 vs. 1941 2.0... eee eee 188.37 


to indicate when a period of stability is reached, nor are 
the records of one road necessarily comparable with those 
on another, because of the age factor, wage levels. shop 
facilities, number of locomotives being serviced, etc. Fur- 
thermore, when special facilities are required for the main- 
tenance and servicing of Diesel locomotives, that cost 
should be included in any comparative figures. On the 
other hand, as a railway increases its use of Diesel power, 
the need for steam power facilities decreases, offsetting, 
to a degree dependent upon local conditions, the Diesel 
facilities expense. 

Also in connection with Diesel repair costs, considera- 
tion should be given to the possibility that the values 


* Railway Age, May 19, 1945, p. 888. 
** Railway Age, June 2, 1945, p. 971. 
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shown do not reflect actual cost. This statement is based 
upon the understanding that in some instances, with the 
introduction of the Diesel, the builders of the locomotive 
have guaranteed a maximum maintenance figure. Should 
it happen that this value was exceeded, the manufacturer 
agreed to absorb the extra costs. While this may not 
have been the situation generally, it possibly should not be 
overlooked. In this same connection, the fact that Diesels 
are standardized has operated to their advantage in repair 
cost when compared with that necessary to maintain the 
steam counterpart in service. 

This standardization has enabled the railways to main- 
tain supplies of standard parts at strategic peints, thereby 
permitting prompt replacement at a minimum cost, and 
incidentally increasing the unit’s availability and utiliza- 
tion. On the other hand, the railways insist upon indi- 
vidual design of their steam locomotives which means such 
amultiplicity of parts that the maintenance of supplies at 
mumerous points is not feasible. This is no inherent weak- 
ness of the steam locomotive, and it is unfortunate that its 
performance and maintenance cost records must suffer 
through no fault of this type of power. 

It is evident that fuel costs are undergoing considerable 
change and may do so for some time to come, as indicated 
by the bituminous coal wage increases for instance. While 
there have been increases in the cost of Diesel fuel, the 
effect per service unit is not as significant as in the case of 
coal. To illustrate, the following figures are quoted: the 
cost of locomotive coal was $2.45 per ton in 1940 and 
$3.33 in 1944; in the same years locomotive coal cost 96 
cents per yd. switching-hour as compared with $1.37—an 
increase in excess of 42 per cent with a further increase 
due in 1945. The increase in the cost of Diesel fuel per 
yard switching-hour in the same period was from 28 cents 
to 32 cents, or less than 15 per cent. These figures indi- 
cate the importance of the study of relative trends in cost 
of fuels utilized—and the long term availability of solid 
vs. liquid fuels. 

In comparing labor costs, often there are extra expenses 
incurred in cases where it is found desirable to have a 
mintainer ride the Diesels continuously. 


Summary of Factors Governing Motive Power 
Selection 


_ The data in Table VI may suggest that Dieselization is 
indicated in the interest of economy. This is not true 


Table VI —Estimated Diesel Savings—Year 1944 


Per Cent as 


Operating Compared to 
Service Savings Steam Operation Investment 
Freight ...... starena $1,223,999 44.6 $4,000,000 
Passenger ws... ` 820,725 26.3 2,945,000 
Switch .. Rents A pare 1,002,226 30.8 2,866,750 
Totál se sats eee detec ash $3,046,950 33.5 $9,811,750 
Per Cent Equivalent Number 
F Return on No. Steam Diesels 
Service: Investment Locomotives In Service 
Freight aanne 30.6 30 8,5400 hp. 
Passenger | LaLa 27.9 40 7,4000 hp. 
. 3,2000 hp, 
Switch 35.0 72 39,600-1000 hp. 
Total whan. iaee anii 31.1 142 


since if the service to which the power is to be assigned 
cannot support high utilization, then the economies of 
Diesel operation cannot be realized because of the high 
first cost. Based upon 1944 costs, the 5,400-hp. freight 
Diesel cost approximately $496,000, while the 6,000-hp. 
Passenger design exceeded this cost by $26,000. Contrast 
these values with that of the 4-8-4 steam locomotive which 
in the same year cost $225,000, and it is immediately ap- 
Parent that high utilization must be obtained if the ele- 
vated first cost of the Diesel is to be defended. 
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Complete familiarity with the main characteristics of 
the three types of motive power—electric, steam, and 
Diesel-electric—is a prime essential in selecting either the 
type or combination of types best adapted to a particular 
situation. In summary, the following results are noted : 

Regarding operating costs, the electric locomotive is at 
a disadvantage in fuel costs, the Diesel-lubrication in lubri- 
cation costs, while the steam is at a disadvantage in fuel, 
water, enginehouse expenses, and repair costs, the excep- 
tion being lubrication. 

With reference to fixed charges, a decided superiority 
is realized by the steam locomotive in each of the three 
items of: First cost ; depreciation ; and interest, taxes and 
insurance. The electric shows advantage in depreciation 
costs, while the Diesel-electric enjoys no advantage at all, 
except in yard service when Diesel switchers can displace 
steam power on a 5 to 7 basis. 

With regard to operating characteristics, the steam lo- 
comotive is at a disadvantage in each of the six considera- 
tions of overload capacity, high acceleration, availability, 
flexibility, use factor, and freedom from complete break- 
down; the electric shows an advantage in all but the last 
two mentioned, and the Diesel-electric in all but the first 
mentioned. Enap 

In consideration of special features, the steam locomo- 
tive is again at a disadvantage, while both the electric and 
the Diesel-electric enjoy superiority in smoke ẹlimination, 
damage to roadbed, merchandising appeal, and dynamic 
braking. 

Finally, in respect to the possibility of eliminating facil- 
ities relative to operating and maintenance, the steam lo- 
comotive rates no advantage, while the electric and Diesel- 
electric enjoy superiority in both of these possibilities. 
An offset to this, however, is the fact that economical 
maintenance of any substantial number of electric or Die- 
sel-electric locomotives requires specialized shops entail- 
ing substantial capital expenditures in addition to those 
made for the locomotives. 


E. T. O. 


Army Transportation 


(Continued from page 248) 


completed. Sinee V-E day the problem has been one of 
gradually turning the railroads over to the civilian rail- 
road employees in the occupied and captured countries 
of Italy, France, Belgium,. Holland and Germany, care- 
fully screening every employe to be sure that he has no 
pro-German or Nazi party connections and to be satisfied 
that the occupational military traffic is handled effectively. 
From my own observation the Germans are taking over 
their badly disrupted railroads in the real spirit of coop- 
eration and can be trusted. Maybe the added assurance of 
having three square meals a day and the presence of our 
occupational forces have something to do with it, but 
nevertheless they are making the best of the conditions 
existing and doing a good job. The Germans must work 
or else they get no food ration card. 

The Military Railway Service loaded and transported 
more than 18,500,000 net tons of military material during 
the 11 months between D day and V-E day and consider- 
ably more tonnage thereafter on over 25,120 miles of track 
in western Europe alone with 1,937 locomotives and 34,- 
588 freight cars. I am happy and proud to have had the 
privilege to serve in so great an undertaking that played 
so great a part in bringing about the defeat of our enemy. 
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USS Designs 


All-Welded Cor-Ten Hopper 


Es rue 11 years since the introduction of USS Cor-Ten, 
car builders and railroads have used this steel in more 
than 65,000 freight cars with an average saving in dead 
weight of more than two and one-half tons per car. After 
studies of the operating records of these cars, the Railroad 
Research Bureau of United States Steel Corporation Sub- 
sidiaries presents an all-welded, lightweight USS Cor- 


The hopper sheets are stiffened with three longitudinal braces 


¥ 


E Tastes Has 3» Tons More 
Tm “Kojih Dollars 


Car now being exhibited is 
based on study of 65,000 Cor- 
Ten cars now in service by the 
Railroad Research Bureau— 
Smooth welded interior, free 
from frame members, reduces 
opportunities for corrosion 


Ten hopper car of new design for inspection by railroad 
officers and car builders. This car, built to order for Car- 
negie-Illinois Steel Corporation, was first shown at Roan- 
oke, Va., on April 2 and 3, with subsequent appearances 
as other railroad centers. Of particular interest are the 
new types of joints embodied in the construction. These 
are all welded and simplify construction, provide tight 
seals against moisture, and eliminate laps. 

When empty the new all-welded car weighs only 33,500 
lb., a saving of 6,540 Ib. over the A. A. R. standard hopper 
car built of carbon steel. This saving has been translated 


Comparative Weights and Dimensions of the USS All-Welded Cor-Ten 
Hopper Car and an A. A. R. Standard Carbon Steel Design 


A.A.R. 

USS Cor-Ten Standard 

Nominal.capacity,. Ibs) ccie orean asa ewes 100,000 100,000 

Light weight, 1b.* ........ 33,500 40,040 

Load limit, Wir, ai erd. xxtkdaolt eeu ines eee 135,500 118,960 

Journal Sime ine ersa ainin ArT ar tiA 51 x10 514x10 
Inside length, ft.-in. ... A 4—2 33-0 
Inside width, ft.-in. ........ 9— 913 /1¢ 10—4 
Height, ftne ......... 11—0 10—8 

Cubic capacity, cu. ft.: 
EVOL eA i AA eyes 2,273 2,145 
10-in. heap ......... 2,553 2,408 


* With One-Wear wrought-steel wheels. 
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Outside elevation of a car-side subassembly 


The partially assembled car body shows the absence of interior ledges and seams—The side on the floor is ready to be placed in position 


into increased cubic capacity, which allows more revenue 
freight each time the car is loaded. Because of its reduced 
weight, the car is equipped with empty-load brakes. 

In general, the car does not differ radically from the 
lines of the conventional A. A. R. standard design. For 
economy and simplification in fabrication, the use of 
standard sections and plates with straight trim and simple 
cold bends was one of the basic concepts of the design. 
Hot pressing and elaborate die work were avoided. The 
car structure is designed for subassemblies which will 
facilitate assembly and permit position welding, these 
subassemblies of the under-frame, sides and ends being 
all welded together in order to form the complete car. 

Protruding structural members and seam ledges have 
been eliminated from the interior of the car by means of 
outside stake side construction. This side framing has 
additional horizontal stiffness which compensates for the 
omission of the inside diagonal center braces. Such a 
smooth interior surface permits the free flow of lading 
when unloading and helps avoid damage to the car by 
mechanical devices used in unloading or loading. Ledges 
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and pockets where moisture can collect are also elimi- 
nated, thus reducing the possibility of corrosive attack. 

To obtain maximum unloading area in the hopper-door 
openings, and to reduce weight, a new welded tubular 
center sill has been used. This facilitates the use of a one- 
door opening across the car. The tubular center sill is 
terminated at the face ends of the draft-gear back stops 
with the face plates welded to the ends of the sill, thus 
transmitting the buffing forces directly to the full cross 
section of the center sill. Standard Z-26 draft sills extend- 
ing from the bolster to the end of the car form a draft-gear 
pocket of standard dimensions. The draft sills are secured 
to the tubular center sill by welds which will develop 
strength equal to the full cross section of the sills, all welds 
running parallel to the line of stress. 

The hopper sheet, which is formed by two simple cold 
bends, extends in one piece from one side of the car to the 
other. Its sloping sides engage and are welded to the cor- 
responding slopes of the angles forming the bottom chords 
of the side girders. Specially designed longitudinal braces 
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extending from the bolster to the end sheet assure stiffness. 
The body bolster is made up of a Carnegie wide-flange 
beam with a pressed-plate extension on the top flange to 
facilitate the connection to the sloping floor sheet and to 
provide a more yielding contact between the floor and the 
bolster. 

Each side is a main subassembly. The side sheeting is 
made up of two longitudinal sheets, the heavier being in 
the lower portion, which encounters the greater wear and 


Under side of the center sill and body bolster showing the backstops 
bearing directly on the end of the box-type sill 


The A end of the car 


“BH 


abuse. This heavier sheet extends from bolster to bolster 
and serves as a framing member for the attachment of all 
cross members and floor sheets. The upper sheet is of 
lighter gage and also extends from end to end of the car. 
These sheets are welded to a frame structure consisting 
of channel ‘section vertical posts and top chord and an 
angle section side sill or bottom chord. The latter is in- 
clined, forming a water-shedding sltelf and providing the 
proper slope for the attachment of the hopper sheets. 


Locomotives of Tomorrow 
(Continued from page 244) 


ducing a locomotive prime mover with excellent avail- 
ability and low maintenance expense. 

Given a 2,000-hp. gas turbine, it is possible to design 
a gas turbine locomotive for high speed, heavy duty 
passenger service. In a single cab, weighing 325 tons, 
and employing a 4-8-8-4 wheel arrangement, four 
2,000-hp. gas turbine-generator sets can be installed. 
These sets, placed side by side, consume less than 60 
per cent of the total cab length leaving over 40 per 
cent for other necessary apparatus. Eight of the driving 
axles would be equipped with motors, providing 100,000 
Ib. starting tractive force when the motors are geared 
for a maximum speed of 120 m.p.h. The weight per 
horsepower developed would be considerably less than 
that of present self-propelled locomotives. 

An 8,000-hp. gas turbine locomotive for heavy duty 
freight service, with 16 driving axles could be built in two 
units. It would weigh approximately 450 tons, with all 
weight on the driving axles. The starting tractive force 
would be 225,000 lb. and the continuous tractive force 
160,000 Ib. at 15 m.p.h., or 100,000 Ib. at 24 m.p.h. The 
locomotive maximum speed would be 70 m.p.h. 

Without question, we all know that the gas turbine 
will reach its widest field of application when coal can 
be used as a fuel. When this can be achieved, the gas 
turbine will be a serious competitor to all other types 
of power. The burning of coal satisfactorily in a gas 
turbine is no easy problem, and I hesitate to predict when 
it will be solved. Many people and many organizations 
are working hard to surmount the obstacles that must be 
overcome, and it may be with us sooner than some expect. 

Development work in burning coal is following along 
two major lines: 

1—To pulverize the coal to such fineness that com- 
plete combustion can be secured in the burners with no 
damaging solid material carried over into the turbine 
blade path. This system may require, for its successful 
use, preparing coal in stationary plants prior to placing 
it on the locomotive. 

2—To pulverize the coal to accepted central station 
practice and then separate any remaining solid matter 
after burning, by means of centrifugal cleaners, before 
the products of combustion enter the turbine. 

So that you will not be misled, I would like to add one 
word of caution. The gas turbine locomotive is not 
going to be cheap. The prime mover is constructed from 
about the highest price materials known augmented by 
precision manufacture of all parts. It will definitely be 
more expensive than steam power, and probably in the 
order of Diesel power. 

There is now, and in the future, a definite place on 
the American railroads for all types of motive power. 
We, of the Westinghouse Company, so strongly believe 
this to be true that we are lending our efforts without 
discrimination, and to the limit of our facilities, to the 
perfection of all types—electric, gas-turbine, steam and 
Diesel. 
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EDITORIALS 


Packing Retainers 

Being Watched 

The principal result sought by the installation of various 
types of journal-box-packing retainers—namely, elimi- 
nation of waste grabs, hot boxes due to this cause and 
attendant train delays—is so important that railroads are 
installing these retainers in large numbers. The Asso- 
ciation of American Railroads has recognized the poten- 
tial merit of packing retainers and ruled, in effect, that 
tey be maintained and given an opportunity to show 
what they can do. Needless to say, their operation and 
effectiveness are being watched with the keenest interest. 

Railroads have for many years depended primarily 
upon the human element in freight-car lubrication, 
especially in the application and readjustment of journal- 
box packing. There has been no assurance that the 
packing will remain properly adjusted for any specified 
time, or that any two car men will do exactly the same 
kind of job. 

Apparently each journal-box packer tends to become 
an individualist on this question and interprets the 
instructions and rules more or less to suit his own par- 
ticular ideas. For example, one man will push the 
packing down in the front end of the journal box, while 
another will push it down in back, or perhaps on one side 
of the journal only, both assuming that their own partic- 
uar conception of how to adjust packing is the only 
way to eliminate hot boxes. 

As the journal rotates, being in contact with the waste 
jacking, strands become loosened from the main body 
of the packing and adhere to the journal. They are 
carried upward to the brass which, if it is poorly fitted, 
permits such particles to be drawn underneath the brass. 
This action is, of course, augmented when brasses actu- 
ally tip or bounce off the journals due to rough handling, 
passing of cars over railroad crossings, or the application 
of brakes. 

In these cases larger pieces of packing may enter and 
be trapped under the brass, the resultant excessive fric- 
tion and heat destroying lubrication, cutting the journal 
and causing a hot box. Practical car men feel so 
strongly about this prolific cause of hot boxes that, at 
the April meeting of the Car Foremen’s Association of 
Chicago, they practically pleaded with car designers to 
produce some improvement in journal-box details which 
will positively prevent freight-car brasses from tipping 
or lifting off the journals. 

The other method of approach to the problem is to 
install some device which will prevent either lint or 
larger pieces of packing from being carried higher than 
one inch below the journal center line, in which case this 
material cannot, of course, get under brasses even if 
they bounce completely off the journal, as sometimes 
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happens. It is the function of journal-box retainers to 
keep packing down where it belongs, thus preventing 
waste grabs, and a number of different designs have 
been developed for this purpose. 


Packing retainers, which accomplish their objective 
and possess the added desirable requisites of simplicity, 
reliability, potential long service life and non-interfer- 
ence with ordinary servicing of journal-box packing, 
are a good investment almost regardless of cost, al- 
though every element which goes into the construction 
of conventional freight cars is subject to close scrutiny 
from a cost standpoint. A single hot box caused by a 
waste grab, however, may well cost more than several 
thousand journal-packing retainers. 

Railroads can well afford to give this device a 
thorough test and, particularly, see that enough are in- 
stalled and service conditions are maintained so as to 
give the device a real test. It is highly important for 
railroads to know how effective journal-packing re- 
tainers are in meeting this urgent problem of preventing 
waste grabs and hot boxes which delay trains and are 
a large item of what should be avoidable expense. 


Training and 
Countertraining 


Characteristic of the accidents caused by the failures 
of locomotive boilers due to low water, is the fact that 
there is no evidence of defective equipment, such as 
safety valves, steam gauges, water glasses, gauge cocks, 
and boiler feeding apparatus, in most of the cases, and 
that in many of them, because of the death of the occu- 
pants of the locomotive cab, no information is obtainable 
as to whether or not these men had warning of the de- 
velopment of low water. But in three of the eight cases 
reported for the fiscal year ended June 30, 1945, the 
evidence is clear that the engine crews were aware of 
the danger of their situation in time to have prevented 
the accident had they followed the prescribed course of 
action decisively. It may reasonably be inferred that this 
is also true with respect to considerable numbers of the 
cases in which no evidence is available. 

During a period of about seven and one half months 
since the close of the fiscal year reports of investigations 
of ten accidents caused by overheating of the crown 
sheets due to low water have been issued by the Inter- 
state Commerce Commission. In the case of one of these 
there were contributory defects and in another, evidence 
that there may have been a false water-level indication. 
One accident was clearly the culmination of procrastina- 
tion on the part of the crew and in another, while action 
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was taken promptly to meet the low-water situation, it 
was only partially effective. In the remaining six cases 
there is no evidence to indicate the cause of the accident. 

Again, the number of cases in which the engine crews 
are known to have allowed the few minutes available 
between the loss of the water level and ultimate disaster 
to run out while they try desperately to avoid a complete 
engine failure by restoring the lost water level, clearly 
suggest that similar courses were followed by the engine 
crews in many of these cases. 

These recent accidents again emphasize what has been 
suggested more than once before; that is, that psycho- 
logical factors are as important as, if not more important 
than, defective equipment as causes of boiler explosions. 
In recognition of this some railroads have posted illus- 
trated warnings and instructions for dealing with low- 
water conditions conspicuously in locomotive cabs. 

Such methods are, no doubt, of real value. One may 
express a doubt, however, that they will overcome the 
psychological handicap which persistent attention to the 
importance of getting trains over the road has built up 
in the minds of the men in the cab when they are sud- 
denly faced with the rare emergency presented by the 
loss of the water level. Nothing less than the frequent 
notices of fact and comment now addressed to the en- 
ginemen by a few roads reminding them of their respon- 
sibilities when low-water emergencies occur can com- 
pete with the daily urge to maintain schedules. 


Welding Rules 
Must Be Observed 


The record of poor welding done during the early days 
of welding in locomotive and car shops continues to 
serve as a brake on the full utilization of this tool in rail- 
road construction and car work. It is a reminder of the 
need for continued care in determining the locomotive 
and car parts which can be welded safely and in adhering 
strictly to approved techniques performed by skilled 
operators. 

At the meeting of the Railroad Division, The Ameri- 
can Society of Mechanical Engineers, on April 2, 1946, 
at Chattanooga, Tenn., the session on welded locomotive 
boilers indicated the caution which the Interstate Com- 
merce Commission found necessary to use in agreeing to 
the construction of new all-welded boilers. This caution 
was apparently the result of past experiences with un- 
sound welding practices which produced conditions that 
did not help to promote safety in train operation. The 
unsound practices were due to several reasons, some of 
which were the lack of understanding of the parts that 
can be welded safely with the equipment available to 
railroad shop forces, unskilled operators, improper weld- 
ing procedures and the temptation to “fix” defects in a 
hurry to save time and money. 

In a written discussion of welded boilers presented at 
the meeting, John M. Hall, director, Bureau of Locomo- 
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tive Inspection, Interstate Commerce Commission, set 
forth the conditions under which the I.C.C. would agree 
to the construction of all-welded boilers. They included 
the requirement for detailed specifications and drawings 
to accompany the request for permission to build the 
boilers and compliance with the A.S.M.E. code provi- 
sions applicable to welded joints in steam-boiler shells. 
Mr. Hall stated that none of the railroads have the 
facilities to build all-welded boilers in their shops and 
meet the I.C.C. requirements. If cracks develop in the 
shell these will have to be repaired by the use of riveted 
patches and not by welding. The welding of cracks in 
boiler shells without stress-relieving is just as bad a 
welding practice as it was 20 years or more ago when it 
was used with unfortunate results. 

Welding is producing excellent results in hundreds 
of parts used on locomotives and cars. Its more general 
acceptance as a safe “tool” to use will depend upon the 
complete understanding of its possibilities and limita- 
tions, upon the careful observance of tested procedures 
and upon the adequate training of operators. Disregard 
of these essentials will continue to retard progress in the 
use of welding in railroad work to its full potentiality. 


A.R.E. A. Reports 


On Diesel Economics 


Since Diesel power first became a factor of any im- 
portance in the handling of trains in railroad service 
there has been a continual controversy over the relative 
cost of operation of this type of power and that of steam 
power. Like every other development of its kind the 
rather meager cost statistics that were available in the 
early days of Diesel operation did not, in any sense, re- 
flect a true picture of either steam or Diesel performance 
for the simple reason that small numbers of Diesel units 
were being compared with larger numbers of steam 
units. Then, too, in the experimental stage of the 
Diesels the initial cost of the equipment naturally in- 
cluded some of the expense of the engineering develop- 
ment work. These factors, and many others, contribut- 
ed to a distortion of Diesel costs as compared with those 
of steam. 

It seems that every time an article is published in 
which comparative costs are given or a committee pre- 
pares a report in which such costs appear the publication 
is hardly out of the wrapper in the executive offices of 
our railroads before a mechanical or operating man 1S 
invited into the front office and asked, “How do these 
figures compare with our operation?” or “Why arent 
we doing as good as this?” Of course in those cases 
where the published figures are obviously not as favor- 
able as the current statistics of the individual road m 
question the man in the front office rarely ever bothers 
to bring the matter up at all. Instances such as this 
have come to our attention so often and have, on 5° 
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many occasions, been so embarrassing to some of our 
good friends out on the line that we have almost been 
tempted to delete cost figures from articles unless they 
could be documented to such an extent as to leave no 
doubt of the specific conditions under which they orig- 
inated. Unfortunately, there are many reasons why this 
is not always possible. So, if we are to have statistics 
at all we will have to take them where and when we can 
find them, with or without that proverbial grain of salt. 
as the mood may dictate. 

Elsewhere in this issue is a most comprehensive re- 
port on the economics of Diesel-electric locomotive oper- 
ation which was prepared by a committee of the Ameri- 
can Railway Engineering Association in collaboration 
with the Electrical Section, AAR Engineering Division 
under the chairmanship of L. K. Sillcox. This com- 
mittee has done its customarily fine job of recording the 
developments in the field of motive-power economics 
and, like all committees of its kind, probably found itself 
in the position of having to complete the report without 
being able to include anywhere near all of the data that 
they had planned to include and in some measure of 
disappointment at its inability to obtain just the kind of 
data that it had hoped for when the report was con- 
ceived. However, the job was done and the records of 
Diesel vs. steam operation are thereby enlarged. 

The included statistics are a valuable addition to exist- 
ing information on the subject and they are presented to 
our readers with the warning that the figures may be 
used against them. 

The summary of factors presented by the committee 
governing motive-power selection call attention once 
again, and wisely so, to the fact that, in the case of the 
Diesel, “if the service to which the power is to be as- 
signed cannot support high utilization then the econom- 
ies of Diesel operation cannot be realized because of 
high first cost.” In these days of increasing motive- 
power costs attendant upon efforts to increase efficiency 
this may also prove to be true of other types of motive 
power as well as the Diesel. 


Modern Steam Power 
Needs Modern Repair Shops 


The controversy over the superiority of steam or 
Diesel equipment has established the fact that each has 
certain jobs to which it is best suited. But a fact yet 
to be established is whether or not the method of com- 
parison gives the steam locomotive an even break. 
Admittedly, the day is gone when old steam power 
is called upon for comparison with new Diesels. But 
the day is not gone when the maintenance of new steam 
locomotives must bear the burden of the use of obsolete 
shop machinery. On many, if not most, roads, modern 
steam locomotives are being maintained by obsolete shop 
equipment, which, even when new, was not designed for 
the close tolerances and high productivity now required. 
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Why, then, is this machinery not replaced? The 
mechanical department may answer this by stating that 
they cannot get the money. Management may offer the 
excuse that the expenditure can not be justified, but 
it frequently overlooks the fact that expenditures for 
special facilities have returned dividends in the main- 
tenance of Diesel equipment. The same can be done 
for steam power. 

What effect future developments will have on deter- 
mining the type of motive power best suited for train 
handling cannot be accurately forecast at the present 
time. One thing, however, is certain. Steam locomo- 
tives possess the advantage of high horsepower at low 
initial cost, and as long as they are still with us—they 
probably will be for a long time to come—why not save 
dollars and cents by intelligent investment in the tools 
necessary to keep them running at low over-all cost? 


NEW BOOKS 


Macuine Toot Gumr—By T. C. Plumridge in collab- 
oration with R. W. Boyd, Jr., and James McKinney, 
Jr. Published, 1945, by The American Technical 
Society, Chicago. 630 pages, 8-in. by 11-in. Illus- 
trated. Bound in cloth. Price, $7.50. 

This publication is a compilation of the specifications 
and dimensions of machine tools manufactured by 6l 
companies, 42 of which are well-known suppliers of the 
tools used extensively in railroad shops. It is the most 
complete work of its kind that has come to our attention 
and should prove valuable to designers, shop engineers, 
supervisors and others in the mechanical department 
concerned with the selection, installation or use of shop 
machinery. From a railroad man’s standpoint it would 
be worth while to have complete information of this 
kind on all railroad shop machines but the publishers of 
this work have, of necessity, confined this volume to 
the basic machines which are more or less common to 
machine-tool-using industries. Such omissions as the 
railroad man may observe will usually be found to be in 
the category of special machines peculiar to railroad 
work. 

The book is made up in 21 tool groupings such as 
boring, drilling, grinding and milling machines and 
lathes, planers, shapers, etc. In each of these groupings 
are the technical data relating to the products of several 
manufacturers of that type of machine. 

The value of this book to the shop engineer or others 
concerned with plant layout could be considerably en- 
hanced by the inclusion of general foundation and floor 
space dimension for all of the principal machines. That 
this is planned for future editions is indicated by the 
foreword wherein it is stated that “A reference work of 
this type can never be complete in its first edition . . . 
We were limited to available information suitable for 
reproduction, but are hopeful that new facts and new 
drawings will be available for each succeeding edition.” 
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With the 
Car Foremen and Inspectors 


Terminal 


Conditioning Passenger Cars’ 


T ue war emergency intensified all efforts in the problem 
to combat and control the common enemy of modern rail- 
road transportation—train detentions and failures en- 
route. The prime responsibility, not only with the mechan- 
ical but other departments as well, is to keep transporta- 
tion schedules free from delays and failures, some of which 
are often difficult to explain. 

With shopping programs deferred during the lean years 
of the depression era and before passenger equipment 
could be rehabilitated in keeping with its former stand- 
ards, we entered World War II with the demand for 
every available passenger car for the transportation of 
military personnel and vital war materials. Many skilled 
mechanics left their respective positions in shops and 
train yards. An acute shortage of essential materials was 
soon experienced. In brief, mechanical department forces 
were confronted with what seemed an almost impossible 
task to perform ; however, determined efforts and ingenu- 
ity kept passenger equipment rolling with a minimum 
amount of delay and failure. The preparation of cars by 
untiring shop and terminal forces and adherence to past 
standard practices turned the trick. 

Shopping of equipment excluded, our committee study 
develops that, regardless of the depression and the war, 
standard practices have been followd in preparation of 
cars for road service and new methods and ideas are being 
constantly introduced to prevent delays and failures which 
of course are going to play an important part in meeting 
competitive means of transportation with the reconversion 
program now in the making. 

Delays caused by hot boxes, truck and brake-rigging 
defects, train separations, hose parting, brakes sticking, 
flat wheels and failures of steam-heat, air-conditioning 
and electrical equipment are thoroughly investigated in 
every instance in order to determine definitely if caused 
by man failure, faulty equipment or lack of maintenance. 
This procedure has been responsible for setting up many 
new standard practices for mechanical-department forces 
to follow in the daily and periodical maintenance afforded. 


Journal Boxes 


It is generally conceded that the preponderance of train 
detentions can still be attributed to hot boxes and at the 
same time it is also agreed that there has been a marked 
reduction due to advanced strides made in journal-box 
construction and type of cover used, dust guards, bear- 
ings, waste renovation and the systematic checking, and 
in periodical attention. We know that there are several 
conditions which create a progressive heated journal bear- 


* Abstract of a report prepared by a committee of the Car Department 
Officers’ Association, of which C. P. Nelson, assistant superintendent car 
department, Chicago & Northwestern, is chairman. 
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Time-tested standard practices 
and new methods and equip- 
ment are credited with record 
performance in servicing cars 
so as to avoid delays and failures 


ing. Mechanical-department officers are familiar with these 
conditions, however there is one subject that may be of 
interest and that is the cases where the journals have 
heated in the first 100 miles, due in most instances to 
waste grabs or accumulations of lint and short strands of 
waste along the edge of bearings and which has prompted 
many carriers to recheck all journal boxes a second time 
at their passenger terminals. Careful inspections with a 
flashlight and using a hook to disengage small strands of 
waste that have started to work up under bearings has 
had the desired effect in preventing potential hot boxes, 
delay and possibly the setting out of cars at points enroute. 
These waste grabs usually occur after boxes have bech 
serviced or repacked at coach yards and cars are enroute 
to the passenger terminals. 

Generally, all boxes, friction and roller bearing, are 
inspected and felt with the bare hand upon arrival of 
inbound passenger trains at terminals and while they still 
contain heat. If any particular box is found operating 
above normal temperature it is chalk marked with a cross 
for the guidance of coach-yard forces, who jack the box 
up and make their inspection of bearing, journal, wedge. 
etc., to determine definitely the cause of the heating. Each 
year, additional railroads are finding it practical to con- 
tract the renovating of their waste at some central plant. 
The improved facilities in these plants produces a better 
product, one which is playing an important part in afford- 
ing better lubrication and assisting in reducing hot box 
difficulties. 

With the advent of cold weather there is always a 
prevalent increase in the number of hot boxes and re- 
sultant delays, indicating rather conclusively that the ele- 
ments are a contributing factor and largely responsible for 
conditions that cause a lack of lubrication. One of the prin- 
ciple reasons is the entry of moisture into the boxes 
causing the oil to become emulsified and the waste frozen, 
therefore it is extremely important to have tight and prop- 
erly fitting journal box covers. Loose and poorly fitting 
covers-will permit the entry of dirt and dust during the 
summer and moisture during the winter, hence many 
boxes have to be repacked frequently and in some cases 
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every trip. A tight-fitting flanged cover has recently been 
introduced with marked success, tests proving that foreign 
substances are not gaining entrance into boxes, keeping 
waste clean, resilient and comparable with its original 
state when applied. 

Periodical bearing inspection and repacking of journal 
boxes is generally handled on a four-month cycle. In per- 
forming this work, journal boxes are jacked, bearings 
are removed for inspection and replaced if worn or defec- 
tive. Box, journal and wedge are also carefully checked 
for wear and defects. Boxes are repacked and then usually 
rechecked by a supervisor in charge of lubrication. 

Roller bearings and their maintenance was covered by 
your committee during 1942 and from recent observa- 
tions there has been no decided deviation in the manner 
of servicing or periodical maintenance other than the fact 
that some railroads are now contemplating the scrapping 
of axles on either an age or mileage basis. 


Trucks—Draft Gears—Couplers 


The general inspection of trucks, springs, wheels, brake 
rigging, draft gears, couplers, etc., is usually made on the 
arrival of trains at coach yards by competent car in- 
spectors. This inspection, dependent on the efficiency and 
qualifications of the car inspectors selected for this im- 
portant class of work can prevent failures and delays, 
therefore supervisors share a responsibility in seeing to it 
that they have the right men chosen for this work. The 
supervisor should also contact and discuss problems daily 
with these inspectors and serve to keep them alert and on 
their toes. The car inspector should be given to under- 
stand that he is responsible for the safety of passengers 
and that he cannot become lax or careless, for if he does, 
failures will ultimately occur. When car inspectors find 
defects and chalk mark them for repairs in the train yard 
or on the repair track, supervisors must see to it that 
correct rpeairs are made. If this is not done, car inspectors 
may become discouraged and possibly careless. This must 
not happen. The car inspector must feel that it is strictly 
up to him to be vigilant at all times to locate existing de- 
fects, and when he does, the correction of those defects 
rests with the supervisor. When cars are marked to the 
repair track for a change of wheels or some other defect, 
it is generally the practice to check them for height, lean- 
ing, side-bearing clearance, coupler parts and slack in 
draft gears, supports for all underneath appurtenances 
suspended from sills, brake hangers, pins, cotter keys, etc. 
Tests of the air brakes and steam-heat equipment are also 
made, following up with whatever repairs are necessary. 
Some railroads have a practice in effect whereby a semi- 
annual inspection is made of coupler parts in the train 
yard and stretching cars for slack. 


Steam-Heat Equipment 


There are two systems of steam heat used in railway 
train service: one is a high-pressure system, while the 
other is a low-pressure or vapor system, 

The distinguishing feature between the two systems is 
that the vapor system regulates the admission of live 
steam to the radiating pipes, but allows condensation to 
escape in the atmosphere freely at all times; whereas the 
high-pressure system admits steam freely at all times to 
the heating coils, but regulates the discharge of the water 
of condensation from the radiating pipes. In both systems, 
this regulating is accomplished by one or more automatic 
valves located in a vertical steam trap on each car. 

In the low-pressure system, about the most important 
piece of equipment is the vapor regulator which auto- 
matically maintains the pressure in the heating coils at 
atmosphere, regardless of the pressure in the train line. 
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When the cut-out valve is open, the supply of steam to 
the radiating pipes is controlled by the temperature of the 
water of condensation that is escaping through the outlet 
for condensation under the car. The temperature of the 
water of condensation actuating the expansion diaphragm 
in the outlet of the apparatus controls the steam admission 
by means of the automatic steam admission valve. This 
requires that the condition of this diaphragm be one of 
the first items to be checked and that it be known to be 
OK. The disc and valve located in the upper part of the 
regulator should also be checked. In addition to checking 
the regulator, another item of great importance which 
should be checked is the strainer, This is located in the 
tee of the steam train line leading to the constant-pressure 
valve. This strainer has a tendency to collect rust lodged 
in the steam train line and if it is not removed and cleaned 
it will automatically cause a restriction in the branch line 
leading to the constant-pressure valve. 

After the vapor regulator has been checked, is known 
to function and is adjusted properly, the cut-out valve 
should be checked to insure that it seats properly as, 
otherwise, should steam not be desired in the radiating 
Pipes, steam may by-pass into these pipes, causing dis- 
comfort to passengers. 

Following the heating system through the car, all radiat- 
ing pipes should be checked for possible leaks, especially 
in the various joints or connections. As the cooling influ- 
ence caused by the weather on any exposed piping under- 
neath the car causes considerable condensation to take 
place, and this reduces the steam pressure in the train 
line considerably lower in the rear of the train than it is 
in the front end, good workmanship demands that all of 
this piping be kept properly covered and all ragged and 
loose insulation be repaired or replaced. This precaution 
also avoids the possibility for fires to be started in ragged 
insulation from brake-shoe sparks. 

Should it become necessary to repaint any of the radiat- 
ing pipes for appearance and other purposes, the old 
paint should first be scraped off, as too many coats of 
paint on top of each other reduce the effectiveness of the 
heating system and tend to mar rather than improve the 
appearance. 

Next, the end valves should be checked to insure that 
those between the cars making up the train will not close 
while the train is speeding across the country, and that the 
one on the rear end or last car can be regulated so that it 
can be cracked only sufficiently to permit the condensate 
to escape in the volume the heating system demands and 
to avoid freeze-up. If the stems on end valves are not 
packed in the packing boxes, the valves will have a ten- 
dency to close enroute. 

This brings us to the final link by means of which steam 
is passed from one car to the other and permits us to heat 
trains of any length, dependent upon the capacity of the 
locomotive, namely, the steam hose or metallic connectors, 
the ends of which are equipped with coupler heads. Gas- 
kets should be checked to see that the proper gasket is in 
coupler head. These should be checked closely for worn 
gaskets and other leaks. Any sign of even the smallest 
leak should be promptly corrected. Small leaks will pro- 
gressively increase, with a resultant drop in steam pres- 
sure, increased fuel consumption and marked decrease in 
the efficiency of the entire heating system, especially on 
the rear end of long trains. The need for eliminating all 
leaks promptly has grown in importance during the sum- 
mer months, since the advent of some of our modern air- 
conditioning systems, which require a certain minimum 
of steam pressure on each car if they are to perform prop- 
erly. 

Modern blower-type heating systems, automatically 
controlled, have added responsibility onto coach yard 
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maintenance forces. These systems require that after 
trains arrive in the coach yards, all heating valves should 
be checked by hand to determine whether or not they 
operate freely. Electrical circuits should be checked for 
grounds, thermostatic circuits and thermostat tubes 
should be tested with steam on the car and allowed to 
cycle on and off to determine whether or not they function 
properly. Control panels should be checked for good con- 
tacts and relays checked to see that they operate properly. 
If any defects are found, necessary steps should be taken 
to correct them. Body grilles and recirculating grilles 
should be checked to see that all are in proper position. 
Filters must be checked and changed out, if necessary. 
Overhead coils should be Oakited and ducts blown peri- 
odically. Blower fans should be tested each trip and should 
also be periodically inspected and serviced. 


Air-Conditioning Equipment 
ATTENTION ON COMPLETION OF Eacu TRIP 


With the air-conditioning systems running, operate 
the various control switches, observing the response of 
the blower fans, exhaust fans, heat valves, compressors. 
etc. 

Make visual inspection of relay contacts. Clean or re- 
place as required. 

Check all fuses and note that all are tight in receptacles. 

Examine and work the magnetic steam heating valves 
manually. Adjust any that are found to be tight or stick- 
ing. Inspect switch contacts. Note that valves go to Off 
position when cooling is turned on and operate properly 
when the control switch is set on the heating position. 

Cars equipped with modulated cooling control should 
be operated a sufficient length of time to determine that 
modulation is being provided. 

On cars equipped with the auxiliary hold-over system, 
evaporating condenser, water spray, or sub-cooler con- 
trols should be checked for proper functioning. 

On direct mechanical cars note speed-control current 
if equipped with current indicator and, on cars not 
equipped with current indicators, check voltage drop 
across caterpillar test terminal with volt meter. 


ADDITIONAL ATTENTION AT 30-Day INTERVALS 


Check and test all thermostats and tubes. Mercury 
tubes should be made to open and close by using hot and 
cold applications to the mercury bulb. 

Check temperatures in cars equipped with modulated 
control and compare with the outside temperature. Any 
adjustments necessary because of improper modulation 
should be made in accordance with manufacturers’ rec- 
ommended practice. 

Check all a.c. and d.c. relay contacts. Dust off with a 
soft brush. Clean lightly with approved abrasive material 
all that are burnt or pitted. Adjust any that are bent or 
misaligned. On direct mechanically-equipped cars, note 
especially the operation of the cooling pilot and shock- 
relief relays, by turning cooling on and off several times. 
Lubricate the hand-operated switch points with petro- 
latum if dry. Tighten all terminals. 

Check the operation of the low-voltage protective relay, 
if used, for proper drop-out voltage. 

Check the operation of pressure switches and compare 
settings with master gages to determine if they open and 
close at the required and approved pressures. Readjust 
when necessary. 

Cars also equipped with temperature switches should 
have temperature setting checked to determine that they 
open and close at correct temperatures. Place the bulb in 
a cup of water along with a thermometer, keeping the 
water agitated. Add ice, and salt if necessary to obtain 
lower temperatures necessary for some of the settings. 
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Adjustments should be made in accordance with manu- 
facturer’s recommendation. 

While temperature and pressure switch boxes are open, 
the interior should be thoroughly cleaned, the contacts 
brushed with a soft brush, or cleaned with approvec 
abrasive material when found necessary. 

Check operation of all other thermostat valves, includ- 
ing water-spray, drain valves, etc., for proper functioning 
and make adjustments wherever required. 

At least once each month, run cooling equipment for a 
long period to permit the controls to function under actual 
conditions. On cars with auxiliary holdover, switch over 
to brine operation and freeze brine until controls shut 
down the system. Observe all temperature and pressure 
settings and note that controls are functioning properly. 

Cars equipped with a motor timer on the compressor 
panel should have the motor and contacts checked and 
lubricated with approved lubricants. The compressor 
should be started several times and the operation of these 
controls noted. 


ADDITIONAL ATTENTION AT YEARLY OR SEASONAL 
INSPECTIONS 


Clean the front and back of all relay panels. This in- 
cludes power and control equipment. 

Clean and overhaul the a.c. starter and power recep- 
tacles, where used. 

On direct mechanical cars, the speed-control circuit 
should be energized, and the current tested with an am- 
meter. With the contacts of the caterpillar in normal or 
closed position, the reading should be 714 to 10 amp. ona 
32-volt circuit, and 4 to 6 amp. on a 64-volt circuit. Con- 
tacts should then be opened, and reading should show 3 
amp. or less. A reading of 4 amp. indicates some of the 
contact leaves are not operating properly. These can be 
located by testing across adjacent leaves with a voltmeter, 
or usually by visual inspection. 

Apply insulation test to the control circuits. Insulation 
value of car wiring with battery and thermostat tubes dis- 
connected, should meet specified resistance. 


Electrical Equipment 


When a passenger car is brought into a terminal and 
sufficient time given, inspection and repairs to car-light- 
ing equipment are to be made as follows, to eliminate 
failures on departing trip. A 

Inspection of the inside of the car consists of turning 
all lights and other electrical devices on so that a full dis- 
charge load is across the batteries. A voltage reading is to 
be taken across the battery circuit at the switch to deter- 
mine the state of charge of the battery. A reading is then 
taken between the positive battery switch to ground, and 
the negative battery switch to ground, to determine if the 
equipment is free of grounds. Grounds should be removed 
if more than 10 volts. 

Inspection is to be made of all sockets, wiring, fans and 
other accessories for defects and repairs made. 

Regulators and electric lockers should be kept clean 
and free of any equipment that may cause interference 
with the functions of the car-lighting regulator or air- 
conditioning equipment. 

Fuses should be inspected for proper capacity and good 
electrical connection maintained, replacing improper or 
defective fuses. 

Inspection is to be made of train-line receptacle and 
connector, maintaining good electrical connections an 

roper polarity. 
A periodical inspection card should be installed in elec- 
tric lockers and noted by inspectors to keep them posted 
of periodical inspections completed. ; 

On the outside of the car, the following inspections and 
repairs are to be made: 
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Inspection of lead batteries should consist of specific- 
gravity reading of sulphuric acid to determine the state 
of charge of the batteries and the height of the solution, 
which must be watched closely. Batteries must be charged 
when the specific-gravity reading is low, and flushed with 
distilled water before the solution reaches the level of the 
tops of the plates. Care must be taken that cells are not 
flushed to excess, in which case a cell filler of proper type 
is to be used with an indicator warning the user when the 
proper level is reached. 

When batteries are flushed, the date should be marked 
on the periodical card. If it is found that a battery requires 
too much flushing, a check should be made of the car- 
lighting regulator and proper adjustments made to cut 
down the amount of charge given the battery. 

Tops of batteries, boxes, leads, etc., should be kept clean 
and free of grounds. Inner battery connectors, as well as 
car wiring, must be carefully watched, keeping leads well 
insulated and clear of corrosion and poor electrical con- 
nections. 

The same inspection should be given Edison batteries 
with the exception of reading of the specific-gravity. A 
periodical specific gravity must be taken of the Edison 
battery by using an Edison hydrometer, and the solution 
changed in cells when the specific-gravity reaches a low 
point of 1,160. 

Inspect the generator and axle pulleys for loose bolts 
and other defects, and check the alignment of the pulleys 
which must be kept perfect to protect belt life and true 
running betwen the pulleys. Recrown armature pulleys 
when they become flat. 

Proper belt length must be maintained. The length of 
belt should be stencilled on the body of the car near the 
armature pulley for the maintainer’s information if the 
belt is missing. This information should also be carried 
on the periodical inspection card. Inspection of the belt 
for wear and defects should not be overlooked. When the 
belt is worn out or damaged, a repaired or a new belt 
should be applied. 

Generator suspensions should be inspected and worn 
parts replaced. 

Lubrication of bearing parts, shafts, etc., should be 
made periodically, and noted on the inspection card. 


16-in. passenger brake cylin- 
der strongly supported on four 
small flanged wheels and rigid 
frame which may be easily 
moved on cross-rails under a 
car frame and used to lift the 
frame when removing or ap- 
plying trucks in a car shop” 
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Generator bearings and shafts should be inspected and 
kept free from defects. Lubrication of bearings should be 
done periodically, according to maker’s instructions. 

Generator brushes, pole changer, armature, leads, etc., 
should be carefully maintained. Brushes should be re- 
placed before they are too short, which will cause poor 
commutation, resulting in burning of armature commu- 
tator. Proper tension should be maintained on brush- 
holder presser fingers at all times. 

The pole changer should be kept clean and lubricated 
to insure positive polarity changing. 

Generators are to be periodically blown with com- 
pressed air to rid them of carbon dust and dirt. 

Generator leads inside and outside the generator should 
be maintained to insure proper insulation and good elec- 
trical connection. All periodical inspections should be 
noted on the card, as well as any changes that have been 
made in the equipment. 

If the card is removed, a new card is to be supplied 
with the last periodical inspection date appearing on the 
card that has been removed. 


Hopper-Car 
Program at McComb Shops 


The illustrations give four views of extensive car rebuild- 
ing operations now being carried on at the McComb, 
Miss., car shops of the Illinois Central. This shop turned 
out the last of 700 twin-hopper, 50-ton cars in 1945 and 
is now working on an order for 299 triple-hopper, 70-ton 
cars; 750 of these cars, in addition, have been authorized 
for complete overhauling. 

The operation consists of stripping the old cars down 
to the original underframe and center sill which are then 
sand-blasted and taken into the shop where new individual 
parts and sub-assemblies are applied by the progressive 
method and the cars turned out of the shop practically 
the equivalent of new cars. The normal production is six 
cars a day, which means a move in the assembly line every 
1 hr. 20 min., but owing to recent difficulty in getting 


Stripped frame of an Illinois Central 70-ton hopper car 


A 70-ton hopper car just out of the McComb shop 


materials and other considerations, the production has 
been cut to three cars a day. 

A feature of the operations is the use of a number of 
ingenious jigs for making sub-assemblies such as the car 


sides, hoppers, ends, doors, etc. In each case, the assembly 
jig assures maintaining standards which will permit all 
parts to fit together quickly on the assembly line. In addi- 
tion, each jig is arranged for adjusting to any desired 
angle or even turning upside down, if necessary, for more 
convenient riveting, or welding. In the main, these cars 
involve riveted rather than welded construction. 

The problem of getting materials where they are needed 
and in desired quantities in the car shop is of primary 
importance. An example of the attention given this matter 
at the McComb shops is afforded by the fact that the 
underframes, after being sand-blasted, are all turned, if 
necessary, so that the B-ends of the cars enter the shop 
towards the north. 

The primary reason for this is that air-brake material, 
for example, assembled in one direction at one of the 
stations in the shop, can be applied to the cars without the 
labor and delay involved in turning it. 

Referring to the upper illustration, the operation of 
turning a stripped car frame on its trucks will be seen. A 
large air cylinder is set in the ground at this position and 
used to raise the car frame which can then be swivelled 
and lowered on the same trucks in case the car must be 
turned in order that the B-end face towards the shop. 

Truck side frames, bolsters, draft gears, couplers and 
yokes are taken to the reclamation shop for inspection, 


Seventy-ton trip'e hopper car on raised track for painting the trucks and underframe 
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repair, welding and normalizing. Most of these parts are 
sand-blasted to assist in detecting cracks. No-Krode rust- 
preventative is sprayed on and serves as a primer for the 
coat of paint subsequently applied. 

The operation of painting the car trucks and under- 
frame is greatly facilitated by means of a short section of 
raised track on which the car is pulled at one end of the 
shop, as shown in the second illustration. The track ele- 
vation is about 30 in. which brings the trucks and under- 
frames up to a level where they can readily be seen and 
can be reached with the paint-spray nozzle. 

The third view shows a hopper car just out of the 
shop and the fourth, a group of three hopper cars and the 
end of a string of refrigerator cars, many of the latter 
being repaired and reconditioned at McComb shops for 
the heavy seasonal movement of strawberries and other 
seasonal perishable products. 


Air Brake 
Questions and Answers 


HSC Equipment on Passenger Cars and Diesel A 
and B Locomotive Units 


OPERATING INSTRUCTIONS 


411—Q.—Should it become imperative to stop in the 
shortest possible time and distance to save life or avoid 
accident, what must be done? A.—The brake-valve handle 
should be moved quickly from whatever position it may 
be in to emergency position and left there until the train 
has been brought to a full stop. 

412—Q.—What is equivalent to a,brake-valve emer- 
gency application? A.—A conductor’s valve emergency 
or a broken-brake-pipe emergency application produces 
high-pressure application equivalent to a brake-valve 
emergency application. 

413—Q.—How is the maximum brake-cylinder pres- 
sure controlled in all types of emergency applications? 
A.—The maximum brake cylinder pressure is limited 
initially in proportion to train speed, and is progressively 
reduced to the lower values as train speed: decreases. 

With speed-governor control in effect the stop is com- 
pleted with the 40 per cent braking ratio which is retained 
and keeps the train from moving under any condition 
until the brakes are normally released by proper brake- 
valve manipulation. 

414—0.—What must be done to release the brakes 
and recharge following a brake-valve emergency appli- 
cation? A.—Depress the brake valve handle or foot-valve 
pedal, and move the brake-valve handle to release posi- 
tion. 

415—Q.—When changing operating ends on double- 
end equipment (two A locomotives) what procedure 
should be followed? A.—Move the handle of the S-40-C 
brake-valve to full application position. With the MS-40 
brake-valve handle in release position, turn the brake- 
valve shifter lever to automatic (A.U.) position. Move 
the MS-40 brake-valve handle to service position and 
make a 20-lb. brake-pipe reduction, after which move the 
brake-valve handle to lap position. Close the cut-out cocks 
under the MS-40 and the S-40-C brake valves. Move the 
S-40-C brake-valve handle to release position. Withdraw 
both brake-valve handles and proceed to the other end. 

416—O.—Can the brake-valve handle be withdrawn in 
any position? A.—The MS-40 handle can be withdrawn 
only in lap position and the S-40-C handle in release posi- 
tion. 
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417—Q.—IWhat must be done to assume control at the 
other end? A.—To assume control at the other end, 
depress the foot-valve pedal and insert both brake-valve 
handles. Move the S-40-C brake-valve handle to full 
application position. Move the MS-40 brake-valve handle 
to release position and turn the shifter lever to straight-air 
(S.A.) position. Then move the MS-40 handle to full 
self-lapping service p@sition. Open the cut-out cocks 
under the MS-40-C and S-40-C brake valves. After brake- 
cylinder pressure builds up to about 25 Ib. the foot pedal 
may be released. 

418—Q.—Before releasing and proceeding what should 
be done? A.—Gauges should be checked to make sure that 
brake-pipe and main-reservoir pressures are fully charged 
before releasing and proceeding. 

419—Q.—What should be done if the operator should 
leave his post with the equipment charged? A.—If the 
operator should leave his post of duty with the equipment 
charged, it is necessary to advance the brake-valve handle 
to full self-lapping application position, thereby applying 
the brakes, This will provide a maximum brake applica- 
tion, which will be maintained against leakage until the 
operator returns and releases the brakes in the normal 
manner. 

420—Q.—When the compressors are not operating 
locomotive engine shut off), what should be done to 
maintain main-reservoir pressure if the operator leaves 
the locomotive for any considerable period of time? A— 
Enough hand brakes should be set to insure that the loco- 
motive or train will not move. 

421—Q.—W hat should be done before starting the 
locomotive again? A.—See that air and hand brakes are 
released and that main reservoirs are fully charged. 

422—Q.—If it is found necessary to haul the locomo- 
tive dead in the train, what should be done? A.—Close 
the cut-out cock beneath the MS-40 brake-valve and 
remove the brake-valve handle. Open the 34-in. cut-out 
cock in the dead engine-fixture pipe immediately ahead 
of the C-1-20-8 strainer and check valve. This charges the 
second main reservoir from the brake pipe. Keep the in- 
dependent brake valve in release position. 

423—Q —How are the locomotive brakes then con- 
trolled? A.—From the automatic brake-valve on the 
towing locomotive. : 

424—-Q.—In double heading when two or more Diesel 
A units are operated together, how are the brakes con- 
trolled? A.—From the leading unit in accordance with 
preceding instructions. : 

425—Q.—W hat should be done on all other A umts? 
A.—Close the cut-out cocks under the MS-40 and S-40-C 
brake valves and remove the MS-40-C_ brake-valve 
handle. The brakes are then controlled from the leading 
power unit. 

426—Q.—When double-heading an A unit behind a 
steam locomotive what should be done? A.—Move the 
shifter lever of the MS-40 brake valve to attomatic 
(A.U.) position. Close the double cut-out cock under the 
MS-40 brake valve. Leave the double cut-out cock under 
the S-40-C brake valve open. 

427—Q.—How are the brakes then controlled? A.— 
From the steam locomotive. 

428—Q.—What control can be maintained by the 
engineman on the second unit? A.—An emergency ap- 
plication can be made by the engineman on the second unit 
by moving the MS-40 brake-valve handle to emergency 
position, and the pressure on the Diesel unit can be re- 
duced or “kicked off” by manipulation of the S-40-C 
brake valve. 

(NoTE: This concludes the series of questions and answers 
on the HSC equipment.—ep1Tor) 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Machine Work and Flame 
Hardening at Marshall Shops 


Production of Throttle Lever Latches 


The manufacture of steam-locomotive — throttle-lever 
latches at the Texas & Pacific locomotive shops, Marshall, 
Tex., is of particular interest because of the method used 
for cutting a number of latches from a single bar of steel 
after it has been drawn out and suitably machined instead 
of machining each latch as a unit. 

The bar of open-hearth steel in this instance is drawn 
out to 1% in. thick by 5% in. wide by about 24 in. long 
and the latch teeth milled the entire length of the bar in a 
single cut. As a matter of fact, two bars are clamped to 
the milling machine table just far enough apart so that 
the milling cutter operates between them and cuts the 
teeth in both bars at the same time, thus equalizing the 
thrust on the milling machine spindle. 


One of the latch bars is then moved to a shaper where 
the edge opposite the teeth is rounded and the corners 
adjacent to the tooth section champered or beveled 
Experience indicates that these bevel cuts must be taken 
after the teeth are milled as it is practically impossible to 
make the tooth-cutting mill operate satisfactorily unless 
it is forming both sides of the tooth. 


With the latch bar rough machined, it is then taken to 
the Wells No. 8 cut-off saw, illustrated, where sections 
5g-in thick are cut off, being subsequently finish-ma- 
chined on a shaper to % in. thick, drilled and slotted for 
a keeper bolt and spring guide rod. The teeth are also 
case hardened to give increased resistance to wear. 


Flame-Hardening 


The flame-hardening machine, illustrated, has been con- 
structed using shop materials and a limited number of 
Oxweld detail parts at Marshall. It is used to increase 
the surface hardness and wear life of many locomotive 
parts such as engine-truck rockers and rocker seats, 
spring saddles, locomotive guides, knuckle pins and re- 
verse-lever quadrants. Certain car parts such as center- 
casting wear plates are also surface hardened on this 
machine as well as pile driver gears, etc. With a double 
flame, surfaces 8 in. wide by 10 ft. long can be hardened 
and, if.necessary, a single flame can be reduced to 2 in. in 
width. The water head is attached to and follows imme- 
diately behind the flame head in order to give the desired 
hardening effect. 

_ The sheet-metal table of the machine is 12 ft. long and 
supported on a steel frame made of scrap boiler tubes. It 
carries a four-wheel carriage operating on a 20-in. gage 
track and the 5-in. wheels are spaced 18% in. on centers. 


“Slicing” a bar of pre-machined steel for throttle-lever latches at the T. & P. shops, Marshall, Tex. 
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A secondary carriage gives 9 in. cross travel by means 
of a feed screw and handle shown at the front of the 
machine. This secondary carriage in turn supports a 
square top plate which has 6 in. vertical travel by means 
of a hand feed screw and a central guiding column which 
projects downward through a close-fitting hole in the 
secondary table. This top plate is used as a base on 
which to clamp necessary oxygen, acetylene and water 
pipe lines, all of which are controlled from one operating 
valve. 

The flame and water heads used in flame hardening 
are brought down to the front of the machine and, being 
supported from the top plate, have both vertical and 
cross hand-feed adjustment. Longitudinal movement 


of the flame-hardening machine along the table is secured ° 


by means of a small variable-speed electric motor con- 
nected to the four-wheel bottom carriage and equipped 
with a pair of driving trunnions which engage a single 
aluminum track on the center of the machine table. This 
machine is also equipped with small coil springs between 
the top plate and the secondary cross carriage to take 
up vibrations caused by operation of the heavy steam 
hammer in the blacksmith shop. 

To avoid waste of cooling water, a shallow pan is lo- 
cated along the front of the machine and a large front 
steel sheet, or apron, deflects water into the pan. Two 
neat metal horses are inserted in the waterpan and may 
be easily adjusted for long or short work-supporting bars 
as required. The outlet from the water pan is connected 
toa steam syphon which discharges the water into a large 
cooling vat outside the shop building. 

The machine is operated at different speeds dependent 
upon the Brinell hardness required. With .41 to .47 
carbon steel, engine-truck rockers, such as those shown 


The work-supporting fixture used in flame-hardening knuckle pins 


in the larger illustration, require a flame speed of about 
8 in. per minute to give 500 to 525 Brinell hardness ; links 
require a speed of 6 in. per minute to give 600 to 650 
Brinell hardness ; alligator-type crosshead guides require 
a flame travel of somewhat over 5% in. per min. to give 
the desired surface hardness. 

For hardening round material such as the knuckle pin 


Flame-hardening machine built at the Marshall shops of the Texas & Pacific being used for hardening engine-truck rockers 
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shown in the smaller illustration, special work-holding 
equipment must be used. This pin is mounted on an 
adapter applied to a shaft which is turned by a variable- 
speed electric motor. The entire unit is supported on a 
small steel stand equipped with brackets, bearings and 
electric-motor drive. In this instance the flame and 
water heads are held stationary and the work is revolved. 
For the .45 carbon-steel knuckle pin shown in the illus- 
tration, the motor speed is adjusted to give a surface 
speed of the pin of 6 in. per minute to assure a Brinell 
hardness of 600. 


Three Back Shop Devices 
By J. R. Phelps* 


Drilling Holes in Smokebox and Saddle 


In drilling the bolt holes through the smokebox and the 
cylinder saddle when new cylinders are applied, the holes 
should be drilled radially from the center of the smoke- 
box. The equipment shown in Fig. 1 permits rotation of 
the air motor and drill around the longitudinal axis of the 
smokebox and keeps the drill in a radial position for every 
hole. Using this device, 78 holes 114 in. in diameter by 


Fig. 1—Equipment for drilling and spot-facing radial holes in the 
smokebox and cylinder saddles when new cylinders are applied 


414 in. long can be drilled, spot faced, reamed and the 
bolts and nuts applied in a maximum of 20 hours. A long- 
stroke air hammer is used for driving the bolts and an 
impact wrench tightens the nuts at the same time. 

The center shaft about which the motor rotates is made 
of 4-in. cold-rolled tubing 71% ft. in length. It is supported 
at the center of the flue sheet by a bracket bolted to the 
sheet and having a 3 3/16-in. cylindrical lug that will fit 
the inside diameter of the tubing. At the front of the 
smokebox the center shaft is held in place by three 114-in. 
pipe braces located 120 deg. apart. At the center the 
braces are screwed into pipe couplings welded to a sleeve 
with a 4 1/16-in. inside diameter, the latter supporting 
the main center shaft. One of the three pipe braces has a 
114-in. nut welded to the outer end. A 1%-in. bolt used 
with the nut wedges the front shaft support firmly into 
the smokebox. 

One feature of the equipment is an air cylinder that 
controls the feed in place of the usual hand-operated feed 
screw. This cylinder is welded to the clamp that suspends 


® Machine shop foreman, Atchison, Topeka & Santa Fe, San Bernardino, 
Calif. 
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the cylinder from the main center shaft. It has a 4-in. 
inside diameter and the piston has an 8-in. stroke. A 
three-way valve directs the air flow into either end of the 
cylinder and permits pressure to be applied on the air 
motor in two directions, outward for drilling and inward 
for spot-facing. When spot-facing, the air motor is con- 
nected to the feed-cylinder piston rod by means of a yoke 
and a special drill socket having a collar to take the up- 
ward thrust. The air pressure in the feed cylinder is con- 
trolled by a reducing valve located in the air hose between 
the pit connection and the cylinder. 


Planing Tool for Crosshead Gibs 


A mirror finish on babbitted crosshead gibs is obtained 
by use of a planer tool wide enough to take a cut the full 
width of the gib. The tool shown in Fig. 3 also saves 


Fig. 3—Wide tool for planing crosshead gibs with full-width cut 


three-quarters of the time required to plane the gibs. 

The tool holder of forged steel is 16534 in. long with a 
15%%4-in. by 23%-in. shank. The bottom of the holder is 
934 in. wide by 3 in. high and is offset 5 in. from the front 
surface of the shank. The holder has a machined lip, 21⁄4 in. 
by 934 in., which acts as the supporting surface for the 
cutting tool. The latter is held in the holder by two 5¢-in. 
by 1%4-in. cap screws, the tool-steel holes being drilled 
and tapped and the tool-holder holes being drilled only. 


Drill Jig for Bell Yoke and Shaft 


Repairs to locomotive bells frequently require the re- 
newal of the bell shafts. A jig is shown in Fig. 2 for hold- 


Fig. 2—Drill jig for bell yoke and shafts 
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ing the yoke in position while drilling the holes in the 
new shaft in line with the holes in the yoke. With this 
device the holes can be lined up, the yokes clamped down, 
and the job is ready for the drill press. 

The base of the jig is a piece of 14-in. boiler plate, 10% 
in, by 20% in. The two vee blocks are of 1%4-in. steel, 
3-in. wide and 5 in. high, with 90 deg. vees machined 1% 
in. deep. The center support is a 5g-in. set screw threaded 
into a 5¢-in. bolt welded to the base plate which permits 
adjustment of the yoke position while leveling. A strip of 
%-in, steel, 114 in. wide, 7% in. high and 7 in. long 
clamps the yoke in position. The clamp is tightened by 
the 5¢-in. threaded rod welded to the base plate and ex- 
tending through a 21/32-in. slot, 114 in. long, in the hori- 
zontal side of the clamp. 


Moving Traction 
Motors to the Shop 


With the increased use of Diesel-electric motive power 
on the Chicago, Burlington & Quincy and the desirability 
of concentrating electric traction motor repair work at 
a single point where it can be efficiently done, this road 
has made arrangements to convert two old baggage cars, 
one of which is illustrated, for special use in hauling trac- 
tion motors and other company material between the 14th 
street (Chicago) passenger yard and the system repair 
shop at West Burlington, Iowa. Other points, such as 
the new Clyde Diesel locomotive servicing shop of the 


One of two C. B. & Q. baggage cars which have been supplied with 
Special equipment for shipping Diesel-electric locomotive traction motors 
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Burlington at Chicago will also undoubtedly be served 
by these cars. 

Conversion work on the baggage cars designed for 
handling traction motors includes opening one end of 
the car which is accomplished by setting the end-collision 
posts out toward the side of the car about 20 in., bracing 
the top of the opening with a steel beam and applying 

a projecting box-section cross member to engage the 
B of the diaphragm face plate of an adjoining coupled 
car. No closure of any kind is required or supplied for 
this end-door opening. 

The traction-motor-handling car is equipped with an 
overhead 6-in. H-beam extending the full length of the 
car and supported from the car floor by 6-in. channels 
carried up on each side and arched over at the clerestory. 
The H-beam is equipped with a three-ton chain hoist and 
trolley to handle heavy parts. 

On the car floor, two 56-lb. rails are laid to standard 
track gage and designed to carry the four-wheel roller- 
bearing dolly, illustrated, which is equipped with stand- 
ard motor-car wheels and has a 14-in. steel platform de- 
pressed about 6 in. by offsetting the axles downward, as 
illustrated. This design is necessary to give maximum 
overhead clearance. 

Two 10-ft. end sections of the 56-lb. rails are slidingly 
supported on the car flodr so that they may be pulled out 
of the end of the car six feet to permit loading and un- 
loading traction motors by means of an overhead crane 
or crane-equipped truck. When these rail ends are pulled 
out of the car, two 6-ft. sections are available and used to 
fill in the gap inside so that the rails will extend without 
break and permit operating the dolly the full length of 
the car. 

The outer ends of the rail extensions are firmly held 
to the proper gage by means of a spreader bar across the 
top. For outboard supports two vertical 2-in. pipe sec- 
tions are designed to rest on the track rails at the bottom 
and to engage the 56-lb. rails at the top. These outboard 
pipe supports are not vertical in the illustration because 
the concrete floor prevents the saddles on the lower ends 
of the pipes from slipping down over the rail heads as 
intended and generally possible. 

Traction motors, loaded on this dolly one at a time 
by the shop crane, are then rolled into the car, set on the 
car floor and blocked against movement by two-by-fours. 

These cars may also be used for the shipment of 
mounted car wheels or other heavy company materials, 
if necessary. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


desire department is for the Mile a. those who 
esire assistance on locomotive boiler problems. 
Inquiries should bear the name a address of the 
writer. Anon communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Welding Cylinders 


Q.—When repairing old cast-iron cylinders by welding, should 
the weld be made with a cast-iron filler rod or should the crack 
be brazed?—A. F. G. 


A.—Either method can be used. When repairing cast- 


iron cylinders with the oxyacetylene method, using cast- 
iron filler rod, extreme care should be taken in the prepa- 
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ration of the damaged cylinder, particularly in the pre- 
heating, in order to get equal expansion. 

Welding with the cast-iron filler rod requires skilled 
operators because the location of the fractures frequently 
requires vertical welding and sometimes overhead weld- 
ing. It is also necessary to preheat cylinders to a reason- 
ably high temperature and extreme care is necessary to 
allow the cylinders to cool slowly in order to secure proper 
contraction. With brazing (or bronze welding) the 
cracks are prepared in approximately the same manner as 
with the cast-iron filler rod, except that the area adjacent 
to the fracture is cleaned in order to secure good adhesion 
of the bronze. Due to the ductility of the bronze, it is not 
necessary to preheat the cylinder casting beyond a nor- 
mally low temperature to get proper expansion and it is 
not necessary to construct elaborate brick furnaces for 
preheating purposes. The general practice is to construct 
baskets of wire netting to retain charcoal fire and asbestos 
paper is used to cover the cylinder to prevent cooal air 
striking the welded area. Of the two methods brazing 
is more simple and less expensive. 


Effect of Thermic Syphons 
on Staybolt Breakages 


Q.—Has any comparison been made of staybolt breakages 
between locomotives equipped with* Thermic Syphons and loco- 
motives without Thermic Syphons ? 


A.—The official proceedings of the Master Boiler Mak- 
ers’ Association give the following comparisons as to the 
performances of Syphon and non-Syphon engines with 
respect to staybolt breakages. “Perhaps the most accurate 
record of staybolt performance began in 1924 when ten 
new Santa Fe type locomotives were placed in service, five 
with thermic Syphons and five without. For several years, 
the railroad maintained a detailed record of staybolt fail- 
ures on these locomotives. During a period of 28 months 
there was a total of 358 staybolts renewed on account of 
breakages on the five non-Syphon locomotives in addi- 
tion to a complete renewal of staybolts and radial stays 
in all of these five locomotives. During the same period 
there were only 28 broken staybolts on the five locomo- 


tives equipped with Syphons. There was no complete re- 
newal of staybolts and radial stays on the locomotives 
with Thermic Syphons. 

“Another comparison between four Syphon and four 
non-Syphon locomotives illustrates staybolt and radial 
renewals for one year. because of breakage. On the non- 
Syphon locomotives the total was 284 bolts, while on the 
Syphon locomotives there were 57 bolts broken. The fol- 
lowing year the record for the same locomotives shows 
non-Syphon locomotives required the renewal of 238 bolts 
while 60 bolts were renewed on the Syphon-equipped 
locomotives. 

“Another report indicates that, up to and including the 
year 1928, 15 Syphon-equipped locomotives broke 327 
staybolts and radials with an average of 17,886 miles 
per broken bolt, while 65 non-Syphon locomotives broke 
4,004 bolts with an average of 4,060 miles per broken 
bolt, or over four times as many miles per broken bolt on 
the Syphon locomotives. This statement was made of loco- 
motives of the same class and in the same service, operat- 
ing on the same division for an equal period of time.” 


Ash-Pan 
Air Opening 


Q.—What is the required amount of air opening for the ash 
pan of a Mikado-type locomotive? Does insufficient air or excess 
air passing through the grates cause smoke? E. A. D. 


A.—The general practice for road locomotives is to 
make the unobstructed air opening in the ash pan equiva- 
lent to 14 per cent of the total grate area, but in no case 
less than 100 per cent of the total internal tube and flue 
area. Restricting the flow of air passing through the fuel 
bed, rather than through the grates, is generally the cause 
of smoke. Heavy charges of coal restrict the air flow 
through the fuel bed, causing the gases on the surface of 
the fuel bed to develop soot because of the temporary 
reducing atmosphere and the surrounding high tempera- 
ture. Soot is produced by high temperature and lack of 
air, and once it is formed it passes through the combustion 
space without burning and goes out the stack as smoke. 
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* * * 


A—Guides bent or sprun 
B—Improper fillets at collars 
C—Heavy sledging of piston keys 
D—Rough tool marks on piston rod 
E—Guides improperly lined 
F—Square shoulders at collars 
G—Piston fit not smooth on cross- 
head fit 5 
H—Keyway improperly machined 
(crosshead) z 
I—Keyway improperly machined 
(piston rod) 


J—Rough tool marks on piston-rod 
fit in crosshead ; 
K—Guides not parallel with frames 
L—Rod not properly heat treated 
M—Center punching rods for lengths 
N—Rod not properly fitted to piston 
O—Fillets not machined to proper 
radius 
P—Diameter of piston too small for 
cylinder 


Q—Nut not properly fitted and 
tightened 


Defect chart for pistons, rods and crossheads 
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R—Failure of piston-rod nuts 
S—Working water in cylinder 


T—-Excessive vertical wear in 


crosshead 

Ice in eylinders 

—Improper clearance: piston 

striking 

Square or sharp edges around 
piston keyways 

Taper on piston key not the 
same as the taper in the rod 
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ELECTRICAL SECTION 


The low-bay fluorescent-lighted section of the shop—Two of the high-bay lighting units may be seen upper right 


Light and Power for 


The Diesel Locomotive Shop 


T ue Diesel-electric shop of the Delaware, Lackawanna 
and Western at Scranton, Pa., is designed for locomotive 
inspection, cleaning, lubricating and the making of re- 
pairs including engine and truck overhaul. Available also 


Locomotive truck on the inspection tracks showing the effectiveness 
of the under-platform lighting 


Baay Mechanical Engineer 


Lackawanna employs fluores- 
cent units to excellent advan- 
tage for under-platform and 
low-bay lighting—Incandes- 
cent lamps are used for the 
high-bay and for pit side lights 


are facilities for all electrical maintenance except rewind- 
ing. Electrical power is used for machine tools, cranes, 
hoists, door openers and unit heaters, and outlets are 
conveniently available for portable tools and lights. Fuel- 
ing and sanding are done on outside tracks. 

There are two shop inspection tracks and four repair 
tracks as shown in the plan drawing. All tracks are at 
ground level, but the floor in the inspeetion track area is 
depressed 2 ft. 6 in. and there is a 4-ft. pit between the 
rails of the inspection tracks. There are also deck-level 
platforms in the inspection track area on either side and 
between the tracks. Electrical repair facilities are located 
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in the end of the high-bay section opposite the inspection 
tracks. This bay is served by a 25-ton overhead traveling 
crane. 

A section of the building, called the service building, 
at the end of the inspection tracks and at the level of the 
raised platform includes a parts cleaning shop, office, tool 
room and storeroom. In the basement below the parts 
cleaning room, there are two rooms, one for lubricating 
oil refining and the other for oil storage. The engine over- 
haul room, which is in line with track No. 4, as shown on 


is 22 ft. above the floor and the units are placed at 10-ft. 
intervals in rows 24 ft. apart. The units are mounted on 
beams where the location of the beams coincides with the 
required position of the lights and are otherwise sus- 
pended on messenger cables. This makes an inexpensive 
means of placing them exactly where they are wanted. 
With the units in average service condition, illumination 
on the horizontal plane varies from 6 to 7 footcandles. 

Lighting under the deck-level platforms between the 
inspection tracks is especially effective. It is accomplished 
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Lighting Panel 
Power Panel 
Fluorescent Units 
Siren 

Incandescent Units 
Power Receptacles 
Convenience Outlets 
Unit Heaters 

Unit Heaters 

Power Feeders 
Lighting Feeders 
Circuit Feeders l. 
Under Platform Circuits 
Angle Fluorescent Unit 
Pit Light and Outlet 
Telephone Panel 

Fire Alarm Panel 

Q Fire Alarm 
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Plan of the shop showing flights and power outlets 


the diagram, is at the level of the shop floor or ground 
level. 


Lighting 


Lighting for all shop facilities is accomplished with 
172 fluorescent fixtures, each containing two or three 
40-watt lamps and 72 incandescent fixtures ranging in 
size from 60 to 1,000 watts. 

Enameled, industrial type fluorescent fixtures, each 
containing three 40-watt lamps, are used in the low-bay 
section of the main shop, in the office, the engine overhaul 
room and the storeroom. In the shop the mounting height 
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by practically continuous lines of 8-ft. angle type fixtures 
placed under the edges of the platforms with the light 
directed toward the running gear of the locomotives. 
total of 56 fixtures, each containing two 40-watt lamps 
placed end to end, are used for this purpose. Illumination 
intensities on the running gear exceed 20 footcandles and 
the lighting permits the performance of all normal run- 
ning gear maintenance without the use of portable exten- 
sions. 

In the pits there are 60-watt waterproof incandescent 
fixtures in recesses in the side walls. Incorporated in each 
fixture is a receptacle for a portable extension. 


cal Engineer 
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Lighting control station 


Left: The transformer station—Right: Junc- 
tion poles showing power supply lines coming 
from right and left and the 15-kva. trans- 
formers for the fuel oil pumping station— 
The Diesel shop in the background 


Under-platform lighting and pit lights 


The high-bay section which extends through the center 
of the shop is served by a 25-ton crane and is lighted by 
sixteen 1,000-watt incandescent lamps in high-bay shal- 
low-bowl reflectors, mounted 40 ft. above the floor on 
23-ft. centers. Under service conditions, the lighting in- 
tensity on the horizontal plane is from 6 to 7 footcandles. 
_ At the entrance of the shop, on the parapet of the build- 
ing, there are six 500-watt standard angle reflectors for 
lighting the approach track area. Vapor-proof fluorescent 
lamps are used in the lubricating oil refining room and in 

_ the parts cleaning room. 


Power Load 


The connected power load in the shop includes a 30-kw. 
king oven employing a 134-hp. motor, a 3-hp. motor 
riving the vacuum pump for the impregnator, a 5-hp. 
exhaust fan motor for the cleaning and painting booths, 
a 20-hp. and a 34-hp. motors for the drop pit table, two Vacuum impregnating equipment 
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\4-hp. door opener motors, fourteen 1/6-hp. overhead unit 
heater motors controlled by thermostats, eighteen 1/12- 
hp. wall type heater motors, a 1-hp. a.c. crane motor in 
the parts cleaning room and also in the engine overhaul 
room, a %4-hp. motor driving a valve grinder, two 3-hp. 
oil pump motors, one 1-hp. filter press motor, one 3-hp. 
exhaust fan motor, one 34-hp. agitator motor and four 
6-kw. immersion heaters in the oil refining room. There 
are also five d.c. motors receiving power from 250-volt 
d.c. feeders. These are a 7-hp., two 31 14-hp., and a 15-hp. 
for operating the 25-ton crane and a 3-hp. car pulling 
winch motor. 


The oil pumps in the oil refining room are used respec- 
tively to pump oil from the crank cases of engines to the 
refining tank or to drainage oil storage tank, and to pump 
either refined or new oil from storage tanks to the pres- 
sure tank which serves the locomotives. During the proc- 
ess of refining the oil a considerable amount of oil vapor 
is formed and this is removed through a hood and duct 
by a roof exhauster similar to those used for drafting 


30" Transite Ventilators 
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Elevation of the shop from the inspection-track end 


The high-bay section as seen from the crane 
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Left: The baking oven—Center: Main Control 


locomotives. The motor runs at either 1,800 or 3,600 
r.p.m. 

The wall type unit heaters are used in the smaller rooms 
and under the inspection track platforms. Some are con- 
trolled manually and some by means of thermostats. In 
addition to the motor and heater outlets there are nine, 
3-phase safety interlocking plug receptacles located at 
convenient points. Also, on every column in the shop 
there is a 110-volt, single-phase convenience outlet. There 
isa total of 40 of these consisting of 10 two-gang and 30 
single-gang receptacles, 


Power Supply and Distribution 


Power is purchased at 4,150 volts, 3-phase and 60 
cycles and is taken from three sources to insure continu- 
ity. The 4,150-volt lines come from two directions to a 
junction pole structure about 160 ft. from the Diesel shop 
transformers. On this pole structure is a platform sup- 
porting three 15-kva. transformers which supply 440-volt, 
three-phase power for a Diesel fuel oil pumping plant. The 
oil is pumped from tank cars to a storage tank and from 
the storage tank to the fuel tanks of the locomotives. 
When a locomotive is spotted for fueling, the pumps are 
started by remote control, the excess oil not delivered to 
the locomotive being returned to the suction line through 
a valve and by-pass. 

From the junction pole, the overhead 4,150-volt lines 
are run to a transformer station which supplies the shop. 
It consists of two wood poles set 14-ft. apart between 
which is a platform 24-ft. above the ground. On the plat- 
form, are three 3714 kva. power transformers for three- 
phase, 440-volt power and one 50-kva. transformer for 
the single-phase 110/220-volt lighting circuits. The 
transformers are protected and de-energized by outdoor 
drop-out fuse disconnecting switches with expulsion type 
uses. 

_ The secondary circuits are carried into the building in 
rigid metal conduit to a control center on the inside wall 
of the building near the transformer station. The control 
center consists of three steel vertical sections of equal 
height and depth containing vertical bus bars of 300 amp. 
capacity into which may be plugged various control units. 
In this case, they are circuit breakers. 

The control units make electrical connection to the bus 
bars in the vertical sections through the medium of 
“stabs” mounted on the back of the control units. This 
assembly allows for almost unlimited flexibility since a 
unit can be removed and another inserted whenever a 
change is needed. It is also easy to install and represents 
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Center—Right: Column-mounted power outiet 


a considerable installation cost saving as compared with 
the mounting of safety switches or angle iron supports. 
In addition to its flexibility, it has the feature of complete 
safety. The switches on the left, as shown in the illustra- 
tion, control four lighting circuits. Three are 110-amp. 
breakers and one is a 35-amp. breaker. Those on the right 
are three power circuits. They are 225-amp. breakers. 
There are no fuses in any circuit. 

All inside wiring consists of rubber-covered wire in 
rigid metal conduit. Steel cabinets are used at all impor- 
tant junction points, a total of 85 being used for this pur- 
pose. They provide a convenient means of rearranging 
or adding to circuits to meet future demands. 


Lubricating-oil pumps 
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CONSULTING DEPARTMENT 


Is 15 Footcandles the Upper 
Limit for Passenger Cars? 


The opinion is widely accepted that there is too much 
light in a passenger car when the illumination values 
exceed 15 footcandles. Is this a definite or desired limita- 
tion? If not a definite limitation, how can it be removed? 


Teo Much Light 


When someone says there is “too much light” they 
simply fail to complete the statement. The complete state- 
ment should read “There is too much light out of place.” 

The annual average natural illumination level for New 
York City is 3,500 footcandles. It cannot therefore be 
argued that such low levels as 15 footcandles represent a 

-natural or physiological limit. 

There are artificial factors at work that limit practical 
lighting levels in railroad cars. Theseare: 

(1) The limited amount of power available in a rail- 
road car which sets a ceiling on the lighting level. 

(2) The limitations imposed by the types of lighting 
equipment available, which result in still lower levels than 
the power ceiling. 

(3) The limitation set by the manner of decorating 
the car interior, which drops the comfortable lighting level 
lower still. 

Comfort is the product of the distribution, rather than 
the amount of light in the field of view, as long as the 
amount is above the threshold. The eye is extremely 
sensitive to the manner in which the light comes to the 
eyes from the different parts of the field of view, and 
assuming a moderate, but adequate amount of light to 
start with, the distribution of the light becomes the most 
important feature in designing a lighting system. 

Natural lighting is so comfortable because of the man- 
ner in which natural light is distributed in the natural 
field of view. The field of view in a passenger coach is 
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Fig. 1—Field of view in a railroad coach showing the location of 
visual zones used for analyzing lighting 
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Can you answer the following question? Answers should 
be addressed: Electrical Editor, Railway Mechanical En- 
gineer, 30 Church Street, New York 7. 


ls it practical to correct depreciation caused by 
moist operating conditions with the apparatus in 
place? This is particularly desirable for motors or 
other equipment which must stand idle for long 
periods, 


shown in Fig. 1. This field of view is divided up into zone: 
in a manner based on a long series of experiments made 
with natural lighting. Tests and experience show that there 
are definite relative values of brightness which the eye 
will tolerate without strain in these several zones. Bright- 
ness values have been determined by actual measurement 
of comfortable fields of view. The optimum range oí 
variations in the distribution of light in the natural field 
of view is approximately shown in Fig. 2. 

The two heavy lines that cross this diagram can be 
considered guide lines in the design of artificial lighting 
systems. 

When distribution of light in an artificial system falls 
between these lines, comfortable and efficient visual con- 
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for each Visual Zone. 
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Fig. 2—Flux analysis chart of natural lighting showing the optimum 
range of variations for visibility and comfort 


ditions may be predicted because it will be a distribution 
within the optimum range of human adaptation. 

The application of this principle to the lighting of a 
railroad car can be illustrated as follows :—Fither from 
the actual car, the car mock-up, or the designer’s drawings. 
a perspective is prepared showing what would be included 
in the field of view of a passenger sitting near the center 
of the car, in an aisle seat. Such a perspective is shown 1n 
outline in Fig. 1, with the important visual zones indi- 
cated. i 

Let us assume that the lighting equipment of this coach 
is to be a continuous fluorescent unit, attached to the 
ceiling and running the length of the car: with a plastic, 
diffusing cover concealing the twin row of 40-watt fluor- 
escent lamps that a preliminary computation has shown 
will be necessary to produce 25-30 footcandles on the test 
reading plane over each seat. Let us assume that finishes 
now in general use will be used, and securing samples 0 
the actual finishes, let us measure their reflection factors. 
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Fig. 3—Flux analysis chart of railroad coach lighting with two rows 
-watt “F.” lamps continuous in plastic envelope 


Armed with this information, and knowing the photo- 
metric distribution of a lighting unit of the type described. 
the brightness of each part of the coach interior can be 
determined as it will appear to the passenger. From that 
the light that will reach the passenger’s eyes from each 
part of his field of view can be computed. 

These two steps can be rolled into one if there is a 
mock-up of the car available because then a fluxmeter can 
be used to directly read the light that is reaching the 
passenger’s eyes from each visual zone. The next step is 
to draw the flux diagram, on the basis of the preceding 
computations, or the measurements. 

The flux diagram, for the car we have selected as an 
example, is shown in Fig. 3. 

There would be an excess of light in the upper half of 
the glare zone, and binocular zone (refer to Fig. 1 for 
the location of "these zones in the field of view of the pas- 
senger ) ; and there would be a deficiency in the lower half 
of the glare and binocular zones. This deficiency would 
occur despite the fact that the reading zone, in which there 

would be from 25 to 30 footcandles, is located i in the lower 
half of the glare zone. In short, if the excess in the upper 
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tie 4—Flux analysis chart of railroad coach lighting with one row 
of 40-watt “F.” lamps continuous over Holophane Controlenses 
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glare and binocular zones, which is caused by the lighting 
hxture traversing these zones, is to remain, the illumina- 
tion level should be raised to 150 footcandles, in order to 
eliminate the deficiency in the lower zones. This is an- 
other way of saying that the lighting fixture would be- 
come comfortable in a field of view having an illumination 
level of 150 footcandles, all other things remaining equal. 

This solution is out of the question. What corrective is 
possible? Lenses or louvers might. be used to replace the 
plastic envelope, the former to control the distribution of 
the light, permitting less to go into the upper part of the 
car by bending the excess into the lower part, and thus 
raising the illumination level at the same time as the 
brightness level of the light source is being reduced; the 
latter to shield the eyes from the light source. 

The louvers were rejected in favor of the lenses in the 
example being discussed, as the illumination gain from 
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Fig. 5—Final flux analysis chart showing combined effect of control 
at source and at all surfaces 


the former permitted the double row of lamps to be 
reduced to one row, enabling a still further reduction in 
the brightness of the lighting fixture, while the louvers, 
by subtracting light, reduced the illumination level per- 
mitted by two lamps at the same time they reduced the 
fixture brightness. The louvers thus required the retention 
of the double row. The measured illumination level with 
the lenses and single row of tubes was 24 footcandles. 
The resulting flux diagram is given in Fig. 4. 

It shows considerable improvement. However, it is not 
the whole answer. Too much light would still come from 
the upper part of the car and not enough from the lower 
part. Although by using a lens designed to hend the light 
laterally towards the seats, some of the excess light has 
been removed from the upper part of the car, there is still 
too much light moving lengthwise of the car from the 
lighting trough. This “out of place” light could be taken 
care of by adding an optical element to the lens which 
would turn the lengthwise light down at steeper angles so 
that it would reach the lower part of the car at a level 
below the heads of the passengers. However, as the quan- 
tity of light involved was smaller than the amount already 
taken care of by substituting the lens for the plastic, it 
was obvious that some additional step was necessary. 

Practically all the light that could be put into the lower 
part of the car was now being put there, and yet the lower 
part of the car was not returning sufficient light to the 
eyes, in proportion to the distribution of the light in the 
rest of the passenger's field of view. The final step was, 
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therefore, to return more light to the eyes from the lower 
part of the car by using lighter finishes. 

An inspection of Fig. 4 shows that four times as much 
light is needed from the lower glare zone. Reference to 
Fig. 1 shows this zone to be occupied by the seats and 
center aisle; so the seat backs, sides, and floor of center 
aisle needed a reflection factor four times greater than 
they had. This would not be difficult as these areas are 
traditionally given low reflecting finishes (from 2 to 10 
per cent). The lower binocular zone needed doubling, 
which simply added the car wall to the preceding areas, 
and so its reflection factor should be doubled. 

A new and final analysis was then made which is given 
in Fig. 5. 

The flux line at last falls between the natural lines and 
so we could be reasonably confident that seeing in a coach 
so lighted and decorated would be sensibly as safe, pleas- 
ant and easy as under natural conditions. 

The preceding example shows that the distribution of 
light in the field of view can be brought within the natural 
guide lines on the flux chart when proper selection of 
reflection factors is added to light distribution control. 

To summarize, higher illuminaticn levels with comfort 
in railroad cars require that the light be controlled as it 
leaves the lighting equipment; and that it be controlled as 
it is reflected from all surfaces in the field of view, by a 
scientific choice of reflection factors. 


H. L. Locan, 


Engineer-Consultant, 
Holophane Company, Inc., 
New York 17, N. Y. 


Seaboard Tests 
Train Radio Warning Signal 


Ti: Seaboard Air Line has recently completed the first 
road tests of the new radio device known as slow tone, 
which is designed to send a warning to approaching trains 
when any train has been stopped under unusual circum- 
stances. This new slow-tone equipment, which was devel- 
oped by the Bendix Radio Division of the Bendix Avia- 
tion Corporation, is intended as an adjunct on sections 
of railroad where radio telephone train communication is 
being installed on the locomotives used on road trains. 
When a train makes an unusual stop, the engineman oper- 
ates a push-button which causes a device to broadcast a 
special high-frequency slow tone in the form oi a series 
of high-pitched notes that will be received and reproduced 
in the loudspeakers on the locomotives of other trains 
within a range of several miles. 

If the engineman is using his radio in conversation with 
some other party, he can readily recognize the slow tone 
in contrast to voice. In either instance, as soon as he hears 
the slow tone, this is a warning to him to get his train un- 
der control and reduce speed prepared to stop short of ob- 
struction within range of vision. At the same time, he can 
use his radio telephone to listen in on any statements 
being broadcast from the engineman of the train that has 
been stopped, to explain the location of that train, the cause 
for the stop, and the probable duration. With this infor- 
mation, other enginemen can stop their trains or proceed 
accordingly. 

The new device is not intended to replace any safety 
equipment or practices now used on the railroad but 
rather to supplement existing measures. The slow-tone 
warning is, in effect, a form of additional long range flag- 
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ging that is established instantly. During the last year, 
the Seaboard, as well as numerous other railroads, made 
excensive tests of radio telephone train communication 
made by the Bendix Corporation, but this slow-tone pro- 
tection is a new adjunct first announced by Bendix on 
December 18, 1945, and the first road tests were made 
on the Seaboard, between Atlanta, Ga., and Birmingham, 
Ala., March 26, 27 and 28. The radio apparatus, for the 
train telephone and slow-tone warning, operates at very- 
high-frequency on a wave length assigned for test pur- 
poses by the Federal Communications Commission. 
The train-to-train tests of the radio communication 
system, including the slow-tone warning, were made in 
the vicinity of Rockmart, Ga., where the terrain is rough, 
and there are heavy grades, deep cuts and numerous 
curves, with extensive heavily wooded sections near the 
tracks. All these conditions are adverse to the use of radio. 
With the slow-tone warning being broadcast from one 
locomotive and the other train approaching, the first dis- 
tinctive warning was heard at a distance of about 12 
miles. Under extremely adverse conditions in deep cuts, 
at ranges of 12 miles down to about 3 miles, the slow-tone 


Cab of one of the locomotives used for making slow-tone tests 


would fade, or might be “spotty.” A conservative state- 
ment is that at distances of about 2 miles the slow-tone 
gave adequate warning, even under all circumstances. 
Thus the tests indicated that under the worst conditions 
encountered, an engineman would receive the warning’ 
in plenty of time to stop his train short of any train 
stopped ahead. In general, the slow-tone warning was 
heard from one to three miles further than conversation 
along the same route. Fading in dead spots was less €x- 
tensive in the slow-tone than in voice communication. 

Although these test runs were made primarily to test 
the slow-tone warning feature, tests were made also 0 
the radio telephone communication between trains, be- 
tween trains and a fixed station in Atlanta, and between 
the front and rear of each train. 

The antenna for the fixed station was mounted on a 
water tower 150 ft. high. As the train proceeded west 
from Atlanta, good telephone conversation was provide 
for 15 miles. 

These tests were made under the jurisdiction of J. R. 
DePriest, superintendent telegraph and signals, and under 
the direct supervision of John Ryscuck, assistant electron- 
ics engineer, Seaboard Air Line Railway, with the cooper” 
ation of P. B. Tanner, of the Bendix Radio Division ° 
the Bendix Aviation Corporation. 
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—#§— NEW DEVICES 


Wilson Mobile 
De-Icing Machine 


The mobile de-icing machine, shown in the 
illustrations, has been developed by the 
Wilson Engineering Corporation, Chicago, 
in co-operation with the mechanical and en- 
gineering departments of the Chicago, Bur- 
lington & Quincy. It is designed not only to 
melt ice and snow from underneath Diesel- 
electric locomotives and other rolling stock, 
but to dry off truck and machinery parts so 
that thorough inspection and necessary re- 
pairs may be made promptly. 

The machine is designed for installation 
inpits on narrow gage rails so that it may 
be moved easily to any desired position from 
front to rear of the pit. The intake air, 
which comes in through a wire grill at one 
end of the machine, is forced through a 
steam-heating unit by an electric-driven 
blower fan to adjustable louvers at the other 
end where the air is delivered upward 
towards the locomotive trucks or under- 
frame. By turning the louvers, the hot air 
may be directed upward or to either or both 
sides of the locomotive or trucks as required. 

Steam, electricity, and condensate-return 
stations are located at a sufficient number 
of points in the pit walls to avoid the neces- 
sity of dragging long lengths of hose and 
cable from one end of the pit to the othrr. 

The air-circulating fan in this machine is 
driven by a 1-hp., a.c. electric motor, oper- 
ating at 1,150 r.p.m. The fan capacity is 
4200 cu. ft. per min. with all louvers ad- 
justed parallel to air flow. With 100-lb. 
steam pressure in the heating unit, and a 
\mperature of 60 deg. F., for entering air, 
te machine will deliver 320,000 B.t.u. per 
hour and produce a delivering temperature 
of 131 deg. F. 

The control box contains a push-button 
starter and necessary electrical equipment, 
including a low-voltage transformer inter- 
locked with a surface-type acquastat to pre- 


vent starting the machine until steam pres- 
sure is on the line. This limiting control 
may be shorted out to permit the blowing of 


unheated air for summertime drying 
purposes. 
Small 
e 
Milling Machine 
An adaptable milling machine which 


weighs 320 Ib. stripped is said to be capable 
of performing high-speed production work 
as well as intricate tool work. 

Feed speeds are variable in 32 steps from 


Small, versatile milling machine 


% in. to 15 in. per minute, and are avail- 
able from 0.0015 in. to 0.013 in. per spindle 
revolution. There are eight spindle speeds 
which range from 98 to 1,140 r.p.m. through 
double-belted cast-iron pulleys. A low 
spindle speed of 33 r.p.m. is provided by 
the back gear accessory. 

The machine has 12-in. longitudinal, 10- 
in? vertical, and 7-in. cross travel. A 


attachment converts 
into a standard 


heavy-duty vertical 
the horizontal machine 
vertical milling machine. A rise-and-fall 
vertical spindle is used. The horizontal 
spindle nose has standard lathe threads for 
operations such as mounting chucks and 
face plates; it can swing 22 in. Small bar 
stock can be fed through the taper spindle. 
Jig boring may be done using rods and 
indicator. 

The spindles are equipped with Timken 
adjustable bearings. The vertical lead 
screw has ball bearings. Self-lubrication 
bearings with oil reservoirs are used at 
other points. The Aircraft Machinery Cor- 
poration, Burbank, Calif., manufacturers of 
the machine, guarantee the lead screws not 
to exceed 0.0005 in. total accumulated 
error, and the dovetail movements 0.001 in. 


Portable Brazers 


A need for portable brazing sets for 
joining wire cables, strap connectors, pipe, 
etc., has been met by Westinghouse Elec- 
tric Corporation, Pittsburgh, Pa., with a 
self-contained family of brazing sets that 
require only a connection to a 220-volt 
power source. The sets consist essentially 
of a transformer for supplying high cur- 
rents at low voltage, suitable voltage selec- 
tors, controls, and carbon-tipped tongs that 


2 


A set consists of a transformer, voltage selec- 
tor, controls and carbon-tipped tongs 


Two views of Wilson mobile de-icing unit designed for use in track pit under Diesel-electric locomotives 
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can be clamped over the pieces to be joined. 
The high currents flowing through the car- 
bons bring them to incandescence, quickly 
raising the material to brazing tempera- 
tures, which are from 1,200 to 1,500 deg. F. 

Three sizes, 5, 10, and 20 kva., comprise 
this group of mobile brazing elements. The 
5- and the 10-kva. units are air-cooled. 
The 20-kva. unit is fan-cooled and has a 
self-contained water cooling and recirculat- 
ing system used to cool the brazing cables 
and tongs. This cooling system permits 
the use Of a small-size portable unit for 
medium brazing work. The three units 
weigh respectively, 30, 100 and 250 Ib. 
The corresponding secondary currents are 


625, 833, and 1,667 amp. 


Caboose 
Power Unit 


D. W. Onan & Sons, 43 Royalston Ave- 
nue, Minneapolis, Minn., has announced a 
gasoline-engine-driven generator set for use 
on cabooses to provide power required in 
train communication systems. The machine 
can be mounted in a sheet-metal housing 
under a caboose, from which it can be slid 


x 


ci 
4 
i 


Generator set for train-communication systems 
on cabooses 


out on a rack to permit inspection and 
servicing. 

The machine develops 1,500 watts, 115 
volts, 60-cycle alternating current, and is 
specially shielded against radio interfer- 
ence. The two-cylinder, air-cooled, four- 
cycle engine, has 214-in. stroke and 234-in. 
bore, with a compression ratio of 6.3:1. 

The set is designed to operate continu- 
ously while a train is on the road between 
terminals. It will carry the requirements 
for power to the train-communication sys- 
tem, as well as feed electric lamps in the 
caboose. 


Cleaning and De- 
earbonizing Compound 
Developed during the war for cleaning 
combat aircraft engine parts, Magnus 755 
is said to have reduced the cleaning time 
by 75 per cent. This product is now being 
made available to the civilian market by the 
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in the rinse, it has a long life. 
never come in contact with the skin or with 


Magnus Chemical Company, Garwood, N. J. 

For cleaning, four gallons of the agent 
are used in the tive-gallon can. One gallon 
of water is added on top to act as a seal, 
and parts are placed in the welded per- 
forated basket and dipped. Satisfactory 
cleansing action takes place at room tem- 
peratures, but considerable time can be 
saved by heating the solution to 150 deg. 
F. Gums, sludge, carbon and grease, as well 
as paint, enamel, and lacquer will be re- 
moved. 

The compound may be safely used on 
leather and fiber gaskets, and on any metal. 
Because most of the deposits are removed 


Cleaning agent harmless to leather, fiber 
and any metal 


It should 


rubber. The fire hazard is said to be low. 


Snub-Up Snubhber for 
Freight Car Trucks 


A freight-car truck snubber, recently 
developed and placed on the market by the 
Railway Truck Corporation, Chicago, em- 
bodies the unique principle of snubbing on 
the upward instead of the downward 
stroke and thus enabling road shocks to be 
cushioned with full and free spring deflec- 
tion. Damping the rebound tends to pre- 
vent bouncing and the build up of harmonic 
oscillations which cause heavy shocks and 
damage to equipment, lading and the trad 
structure. The new snubber and nest of fox 
springs are assembled as a complete unit. 

The Snub-Up snubber is relatively sim- 
ple in design with a minimum number oi 
working parts. The top spring plate i 
connected to two spring-steel wear plates 
which bear against the sides of a V-shape 
friction wedge, the thin end of which is 
trunnioned to the bottom spring plate. 
Each side of the wedge slopes at an angle 
of 4 deg. from the vertical and the total 
area of contact of the two wear plates and 
wedge is 60 sq. in. The spring-steel wear 
plates are held against the wedge by two 
wedge springs and a bolt applied horizon- 
tally through the wear plates and wedge. 
The frictional pressure of the wear plates 
on the wedge decreases as the springs are 
compressed and increases on the rebound. 

The snubber is designed to take either 
standard or long-travel truck springs. In 
addition to controlling truck-spring har- 
monics on both light and heavy loads, this 
snubber is said to be an important factor 
in reducing car maintenance costs. 

The general practicability of the Snub- 
Up snubber design has been demonstrated in 
severe static and bounce tests conducted at 
the A. A. R. draft-gear testing laboratory, 
Purdue University. The device is now be- 
ing tested in road service on a number of 
private and railroad-owned freight cars of 
different types. Some of the snubbers hav- 
ing been in service two years without indi- 
cations of excessive wear. 


Snub-up snubber designed for application with the spring nest as a 
complete assembled unit in freight-car trucks 
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— NEWS — 


Dr. Sanford A. Moss Receives 
Potts Medal 


Dr. Sanrorp A. Moss of Lynn, Mass., 
was the recipient of the Potts Gold Medal 
at the annual Medal Day ceremonies of 
The Franklin Institute at Philadelphia, Pa., 
on April 17. Dr. Moss, consulting engineer, 
General Electric Company, received the 
award “in consideration of the extreme 
value of his work in making a turbosuper- 
charger a successful and reliable part of an 
internal combustion engine.” 


0. P. A. Suspends Price Control 
. on Rail Equipment 


Locomotives and tenders, passenger and 
freight cars and many other types of rail- 
road parts and specialties are included in 
the transportation equipment on which price 
control has been suspended, it was an- 
nounced in Washington, D. C., on April 8 
by Paul A. Porter, Price Administrator. 
This action, he said, carries out our “policy 
of removing price controls as soon as they 
are no longer needed to sateguard the 
country from the disaster of inflation. 

“The results of this suspension—price 
ceilings are only being suspended and not 
removed—will be under constant scrutiny, 
partly by means of O. P. A. surveys, and 
the ability of the industries involved to 
price their products at reasonable levels 
will influence the O. P. As future de- 
control policy,” he added. 


0il and Diesel Engine Industries 
Aim to Improve Fuel 
Performance 


E. J. SCHWANHAUSSER, president of 
Diesel Engine Manufacturers Association, 
has announced that the following men in 
the Diesel-engine industry will cooperate 
with a committee from the oil industry in 
a program aimed to improve fuel perform- 
ance in Diesel engines: J. W. Linford, 
American Locomotive Company; C. B. 
Hoffman, Atlas Imperial Diesel Engine 
Co.; G. N. Guerasimoff, The Buda Com- 
pany; Ralph Jackson, Busch-Sulzer Bros.- 
Diesel Engine Co.; P. L. Callan, Chicago 
Pneumatic Tool Company; Ralph Boyer, 
The Cooper-Bessemer Corporation; H. L. 
Knudsen, Cummins Engine Company, and 
T. M. Robie and L. D. Thompson, Fair- 
banks, Morse & Co. 

R. C. MacKinnon, Fulton Iron Works 
Co.; Paul Shirley, General Machinery Cor- 
poration; H. M. Gadebusch, Detroit Diesel 
Engine Division, General Motors Corp. ; 
9. D. Treiber, Hercules Motors Corpora- 
tion; H. F. Bryan, International Harvester 
Company, and Walter F. Lathrop, The 
Lathrop Engine Co. 

Earl McMahon, Lister-Blackstone, Inc. ; 
William M. Walworth, Mack Trucks, Inc. ; 
Robert Cramer, Nordberg Manufacturing 
Co.; Frank Peacock, Sterling Engine Com- 
pany; J. H. G. McConechy, Sun Ship- 
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building and Dry Dock Co., and J. C. 
Barnaby, Worthington Pump and Machine- 
ry Corporation. 

The program of research will be con- 
ducted by the Automotive Diesel Fuels 
Division of the Coordinating Fuels Re- 
search Committee, which is a part of the 
Coordinating Research Council. The Coun- 
cil is sustained by the American Petroleum 
Institute and the Society of Automotive 
Engineers. 

The personnel of the Automotive Diesel 
Fuels Division is as follows: Dr. D. P. 
Barnard, Standard Oil Co. (Ind.), chair- 
man; Harold M. Smith, Bureau of Mines; 
Capt. W. C. Latrobe, U. S. Navy; C. B. 
Veal, Coordinating Research Council; C. 
D. Lowry, Jr. and J. S. Bogen, Universal 
Oil Products Co.; Walter G. Ainsley, Sin- 
clair Refining Co.; John C. Day, Western 
Petroleum Refiners Association; Comm. 
Norman H. Hall, U. S. Coast Guard, and 
Mr. Robie and Mr. Thompson. 


Welded Boilers Discussed at 
A. S. M. E. Spring Meeting 


Locomotive boilers of welded construc- 
tion was the subject of a paper presented 
by James Partington, manager, engineer- 
ing department, American Locomotive 
Company, before the Railroad session of 
the American Society of Mechanical En- 
gineers, during the Spring meeting of the 
society at the Read House, Chattanooga, 


Tenn., on April 2, 1946. The chairman for 
the meeting was C. E. Pond, assistant to 
superintendent motive power, Norfolk & 
Western. 

Discussions of Mr. Partington’s paper, 
written or oral, were made by A. J. Moses, 
vice-president and general manager, 
Hodges-Walsh-Werdner division, Combus- 
tion Engineering Company, Inc.; John M. 
Hall, director, Bureau of Locomotive In- 
spection, Interstate Commerce Commission ; 
J. G. Adair, mechanical engineer, Bureau 
of Locomotive Inspection, Interstate Com- 
merce Commission; A. J. Townsend, vice- 
president, Lima Locomotive Works, Inc. ; 
Ralph Johnson, chief engineer, Baldwin 
Locomotive Works; J. D. Loftis, general 
superintendent motive power, Atlantic 
Coast Line; A. F. Stiglmeier, general 
supervisor boilers and welding, New York 
Central; H. B. Oatley, vice-president, 
Superheater Company; W. M. Barr, re- 
search and standards consultant, Union 
Pacific; H. L. Miller, metallurgist, Repub- 
lic Steel Corporation; and F. P. Huston, 
development and research division, Inter- 
national Nickel Company. 


1945 Proceedings 


Tue 1945 Proceedings of the Master 
Boiler Makers’ Association and the Rail- 
way Fuel and Traveling Engineers’ Asso- 
ciation are now available: 

Master Boiler Makers’ Association. A. 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the April Issue 


Freicut-Car ORDERS 


Road No. of locos. 
Chesapeake & Ohio .................. 50 
Northern: Pacific... 539. iccsciee vedas 50! 
Wabash okienne saree er reps Banes 60 


Refrigerator (frt.) ... 


Builder | 
American Car & Fdry. 
Northern Refrig. Lines 
American Car & Fdry. 


Type of loco. 
30-ton caboose 


70-ton covered hopper .... 


FrEIGHT-CAR INQUIRIES 


Pacific Fruit Express 
Southern .. 


40-ton refrigerator 


50-ton box 
50-ton gondola 
70-ton gondola 
70-ton ballast .. 


70-ton covered hopper .. 


PASSENGER-CaR ORDERS 


Road 


No. of cars 
Chicago & 2 


North Western 7 T 122 


Chicago, Milwaukee, St. Paul & Pacific 6* 


Kansas City Southern ......... 8 


1To be constructed at a cost of $500,000. 


Sleeping .... 


Builder 


Type of car 


Sleeping ........ .......Pullman-Standard — 
Dinitige = cae co a 65.29 American Car Fdry 
Lunch-counter-dining ...... American Car & Fdry 
Club-lounge? A NET te American Car & Fdry 
Mail-bagg. s . American Car & Fdry 
Mail-storage 5 .. American Car & Fdry 
Bagg.-dorm, TEE American Car & Fdry 
Cafe-lounge ... .. American Car & Fdry 
Mail : Lanasan o o Company shops 
Bagg.-dorm. PETRE Company shops 
a a VEAST ON NT. Company shops 

Dug- sceana ....Company shops 
Recreation-lounge .. Company shops 
Sleeping .......... .. Pullman-Standard 


Compartmenkdrawing room 


eaver Tail” 


observa- 
tion-sleeping > 


. . Pullman-Standard 
. . Pullman-Standard 
American Car & 


Dining Fdry. 


2 To be constructed of high-tensile steel at a cost of $1,287,000. 


3 To be of lightweight construction. 


The 15 cars will cost approximately $1,500,000. 


4 All of the cars will be of lightweight alloy-steel construction and equipped with four-wheel trucks 


and special “tight” couplers, will be used 


to equip 6 new lightweight 12-car streamlined trains for 


operation between Chicago and Tacoma, Wash., and Seattle. 


5 Aluminum construction. 
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F. Stiglmeier, secretary-treasurer, 29 Park- 
wood street, Albany, N. Y. Price, $5. 

The Railway Fuel and Traveling Engi- 
neers’ Association. T. Duff Smith, secre- 
tary-treasurer, 327 South LaSalle street, 
Chicago. Price, $3. 


Canadian Pacific Shot-Blast 
Cleaning Plant 


Construction of a $300,000 shot-blast 
cleaning plant, the first of its type on a 
Canadian railway, is under way at the Ca- 
nadian Pacific’s Angus shops in Montreal. 
The plant will be completely enclosed for 
year around operation, and will be equipped 
with both air-cleaning and ventilating sys- 
tems, and shot conveyors and cleaners. Be- 
fore entering the shot-blasting room cars 
and locomotives will be steam cleaned, 


PULLMAN-STANDARD CAR MANUFACTUR- 
ING Company.—-Champ Carry, executive 
vice-president of the Pullman Company 
since 1941, has been elected president of the 
Pullman-Standard Car Manufacturing 
Company, succeeding C. A. Liddle, who 
has been elected chairman of the board of 
Pullman-Standard. Frank B. Baker has 
heen elected vice-president. 

Champ Carry resigned as a director and 
vice-president of the Pullman Company, the 
sleeping car operating subsidiary of Pull- 


Champ Carry 


man, Inc., to accept the presidency and a 
directorship of Pullman-Standard. Mr. 
Carry, who will continue to serve as a 
director of Pullman, Inc., is also a director 
of the M. W. Kellogg Company, United 
States Gypsum Company, Cornell Wood 
Products Company, and the Hummel & 
Downing Co. During World War I he 
served as a lieutenant in the 18th Field 
Artillery, Third Division, and was awarded 
the Distinguished Service Cross. He was 
born at Lockport, Ill, on May 31, 1896, 
and received his higher education at Cornell 
University. He began his business career 
in 1919 in the shops of the Haskell & 
sarker Car Co., at Michigan City, Ind. 
Two years later he became sales agent, 
and continued as such with the Pullman 
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stripped of equipment, and dried. After 
approximately three hours in the blasting 
room equipment will be given a coat of 
priming paint before going to the repair 
shops. 

The Canadian Pacific will also construct 
a new direct steaming plant this year for 
its Alyth enginehouse at Calgary, Allta. 
Since the plant will allow the removal of 
smokestacks from the enginehouse it will 
permit a reduction in heat loss and elimina- 
tion of the smoke nuisance. Hot water 
and steam at 225 lb., will be supplied to 
the locomotives in the enginehouse, to take 
them outside for lighting up. The plant, 
which will burn minus three-eighths “bag- 
dust” coal, will be equipped with chain 
grate fuel feed, automatic combustion con- 
trol, forced draft combustion, mechanical 
fuel conveyors, and a vacuum ash handling 


Supply Trade Notes 


Company when it acquired the Haskell & 
Barker Car Co. in January, 1922. When 
the Pullman Car & Manufacturing Corp. 
was formed in 1924, Mr. Carry was ap- 
pointed sales manager of the new corpora- 
tion, and in 1929 became vice-president in 
charge of sales. In April, 1932, he was 
clected vice-president and assistant to the 
president of the Pullman Company, the 
operating subsidiary. On May 15, 1936, he 
became vice-president in charge of oper- 
ations, and on January 14, 1941, executive 
vice-president. 

C. A. Liddle was born at Philadelphia, 
Pa., on November 14, 1877, and educated 
at Drexel Institute in that city. From 1894 
to 1905, he was draftsman, cost estimator, 
and chief draftsman for the American Car 
and Foundry Company, and in 1905 be- 
came assistant to the general manager. 
In 1916 Mr. Liddle was appointed vice- 
president of the Haskell & Barker Car 
Co., and in 1922, was elected vice-president 
of the Pullman Co. In 1924 he became 
vice-president of the Pullman Car & Manu- 
facturing Corporation, and in 1928, was 
clected president. Mr. Liddle was also 


C. A. Liddle 


president of the Standard Steel Car Cor- 
poration from 1931 to 1935, when it was 
merged with the Pullman Car & Manufac- 


system. The boilers will have a hot lime- 
soda feed water treating plant, which will 
increase washout time to six months. 


Equipment Prices 


THe following equipment prices are 
quoted in recent applications or authoriza- 
tions for Equipment Trust Certificates re- 
ceived or issued by the Interstate Commerce 
Commission : 


Freicut Cars CH 

200 70-ton covered-hopper ......... $4,355 
500 50-ton hopper ..... ........... ,690 
400 70-ton gondola .°..............- 3,188 
200 50-ton hopper E T T 2,725 
PASSENGER CARS Eacz 

2 passenger-baggage-dormintory*® $84,541 
SXGinings. E E OAA LE 98,076 

3 tavern-lounge* . ier 96,936 

1 passenger-baggage® ... 96,374 
ib coachesr su. athe veh rE 76,877 


| 


* Stainless steel. 


turing Company to form the present cor- 
poration, of which Mr. Liddle became presi- 
dent in 1935. 

Frank B. Baker, who has charge of pur- 
chases for all plants of the Pullman-Stand- 
ard Company, began his career in the rail- 
road equipment business in 1912, when 
he left a position in the shops of the Mich- 
igan Central to become record clerk in the 
Haskell & Barker carbuilding plant at 
Michigan City, Ind. He rose through 


Frank B. Baker 


several stenographic positions to assistant 
purchasing agent, and was appointed sup- 
ply agent at Chicago when Haskell & 
Barker was merged with the Pullman Car 
& Manufacturing Co., in 1922. In 1934 Mr. 
Baker was appointed general purchasing 
agent: of the Pullman-Standard Car Man- 
ufacturing Company, with offices in the 
car works division. 


+ 


WESTINGHOUSE AIR Brake COMPANY: 
Union SWITCH AND SIGNAL CoMPANY.— 
George A. Blackmore has been re-elected 
chairman of the board of the Westinghouse 
Air Brake Company and the Union Switch 
and Signal Company, Wilmerding, Pa., and 
A. N. Williams has been elected president 
of the two companies. S. L. Poorman, as- 
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gains in QUANTITY 


-During 1945, wheel shipments from U. S. and Canadian 
hops, including railroad shops which manufactured their 
own wheels, totalled 2,870,048. 
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sistant vice-president, has been clected 
vice-president in charge of sales of the 
Westinghouse Air Brake Company. W. 
C. Landis has been elected vice-president 
in charge of manufacturing at Wilmerding 
and Swissvale, Pa. Mr. Landis had previ- 
ously been works manager of both plants. 
George A, Blackmore, who has more 


George A. Blackmore 


than 50 years’ service with these com- 
panies, entered the employ of the Union 
Switch and Signal Company as an office 
boy at the age of 12 years. In 1909 he 
was appointed assistant eastern manager of 
the company, with headquarters in New 
York; in 1911, eastern manager, and in 
1915 general sales manager at Swissvale. 
He was elected second vice-president in 
1917 and first vice-president and general 
manager in 1922. He became a director of 
the company in 1925 and in 1929 was 
elected president. In 1932 he was elected 
also vice-president and general manager 
of the Westinghouse Air Brake Company, 
and in 1936 became president and director. 


A. N. Williams 


In 1940 he was elected chairman of the 
board and president. As chairman, Mr. 
Blackmore continues to be the chief ex- 
ecutive officer of both companies. 

A. N. Williams joined the Westinghouse 
Air Brake Company on February 6, 1945, 
as a director and was elected vice-chairman 
of the boards of both the Westinghouse Air 
Brake Company and The Union Switch 
and Signal Company on January 1, 1946. 
Mr. Williams was born in Denver, Colo. 
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He was educated in the public schools of 
that city and received his higher education 
in mechanical engineering at Sheffield 
School, Yale University. He began his 
railroad career as a rodman on the Denver 
& Salt Lake and worked on other rail- 
roads as a machinist apprentice, brakeman, 
section-hand and section foreman. From 
1917 to 1921 he was construction engineer 
and operating superintendent of various 
petroleum industries in Oklahoma, Texas 
and Mexico. He joined the Midland Val- 
ley Railroad as assistant general manager 
in 1921 and served as general manager 
from 1922 to 1926. He was general super- 
intendent of the Minneapolis, St. Paul & 
Sault Ste. Marie from 1927 to 1932, when 
he became president and general manager 
of the Chicago & Western Indiana and the 
Belt Railway of Chicago. In August, 1939, 
he was named executive vice-president of 
the Lehigh Valley, and in January, 1940, 
president. He was elected president of the 
Western Union Telegraph Company in 
June, 1941, from which position he resign- 
ed to join the Westinghouse Air Brake 
interests. 

S. L. Poorman, formerly assistant vice- 
president of the company, was elected vice- 
president in charge of sales of Westing- 
house Air Brake Company. Mr. Poor- 
man attended Carnegie Institute of Tech- 
nology and became identified with West- 
inghouse Air Brake in 1912 as an appren- 
tice in the engineering department. He 
subsequently was test engineer, mechanical 
expert and representative of the company 
in Atlanta, Washington, Boston and New 
York. He became eastern manager of the 
company, with headquarters in New York, 
in 1938 and in 1944 was named assistant 
to the first vice-president, with offices in 
Wilmerding. He was appointed assistant 
vice-president in charge of sales last year. 


+ 


BuLrLard Company.—E. C. Bullard, vice- 
president and general manager, has been 
elected president of the Bullard Company 
to succeed E. P. Bullard, who becomes 
chairman of the board. George L. Todd. 
comptroller, has been elected to a vice-pres- 
idency, and E. P. Bullard, III, vice-presi- 


E. C. Bullard 


dent in charge of manufacturing, has been 
appointed assistant general manager. 

E. C. Bullard is a member of the third 
generation of the Bullard family and the 
third to become president of the machine 


tool plant founded by his grandfather in 
1880. He is a graduate of the Sheffield Sci- 
entific School of Yale University and served 
his apprenticeship in the company’s shop, 
Following service in the ordnance depart- 
ment of the Army in the first world war, 
he returned to work in the foundry, the ma- 
chine shop, the erecting division and other 
departments of the Bullard Company until 
1930, when he was appointed production 
manager and elected to the board. He was 
elected vice-president and general manager 
in April, 1931. 

E. P. Bullard began his apprenticeshi, 
under his father in 1892. He was appoint- 
ed general manager of the plant early ir 
1902 and elected president in 1907, following 
the death of his father. He was awar 


E. P. Bullard 


the Howard N. Potts gold medal by the 
Franklin Institute of Pennsylvania in 1920 
for his development of the Bullard Mult- 
Au-Matic and was presented the American 
Society of Mechanical Engineers medal for 
his outstanding leadership in the develop- 
ment of station type machine tools in 1927 
He served as president of the National 
Machine Tool Builders Association an 
pioneered in establishing the trade schoo! 
system in Connecticut. The trade school 
in Bridgeport, Conn., for which he raise 
the original funds and equipment, was tè 
named in his honor in 1944. 
+ 

Korrers Company.—General Brehon B. 
Somervell, commander of the Army Serv- 
ice Forces during World War II, has been 
elected president of the Koppers Company. 
J. P. Williams, who has served as chair- 
man of the board and president since Octo- 
ber, 1944, will continue to serve as chairman 
and chief executive officer. 

+ 


PITTSBURGH STEEL Founpry CORPORA- 
TIon.—Dwight Adams has been appointed 
head of the Philadelphia, Pa., office of the 
Pittsburgh Steel Foundry Corporation of 
Glassport, Pa. Mr. Adams formerly was 
with the Heppenstall Company of Pitts- 
burgh, Pa. 

+ 

SPICER MANUFACTURING CoRPORATION.— 
Joseph E. Padgett has resigned as vice- 
president of the Spicer Manufacturing Cor- 
poration. 

+ 

FAIRBANKS, Morse & Co.—Fairbanks. 

Morse & Co., Chicago, have consolidated 
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May, 194€ 


must always look far ahead 


Traffic demands must be anticipated for long periods 
in advance because equipment cannot be built “over- 
night”. So versatile motive power is especially impor- 
tant — locomotives capable of speeding passenger 
traffic or handling heavy freights with equal facility 
and economy of operation. 


Lima-built modern steam locomotives meet these 
requirements, and provide the superior performance 
that results from Lima’s insistence upon the highest 
standards of design, workmanship and materials. 


SS 
LIMA 
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their Diesel Locomotive and Railroad Di- 
visions. John W. Barriger, who has been 
manager of the Diesel Locomotive Divi- 
sion, has been named manager of the re- 
cently combined Railroad Division, and 
John S. King, who has been acting manager 
of the Railroad Division, has been appointed 
assistant manager of the new division. V. 
H. Peterson, formerly assistant to the 
president and manager of the New York 
office of the Baldwin Locomotive Works, 
has been appointed manager of railroad 
sales, Eastern division, of Fairbanks-Morse, 
with offices at 80 Broad street, New York. 
+ 

AMERICAN CAR AND FOUNDRY COMPANY. 
—R. A. Williams, vice-president of sales, 
has been elected a director of the Amer- 
ican Car and Foundry Company, to suc- 
ceed W. L. Stancliffe, who recently re- 


‘ 


R. A. Williams 


signed. Mr. Williams also is executive vice- 
president and a director of the American 
Car and Foundry Export Company, hay- 
ing direct supervision of sales, subsidiary 
companies, and foreign representatives. He 
has been associated with the sales and en- 
gineering staffs of American Car and Foun- 
dry since 1924. 

E. A. Watson, until recently production 
manager at the Buffalo, N. Y., plant of the 


American Car and Foundry Company, has ` 


been appointed assistant engineer in the 


company’s improvement division, with 
headquarters in New York. 
+ 


WaucHu Equipment Company.—Robert 
Watson, mechanical engineer, western sales 
manager and assistant to the president of 
the Waugh Equipment Company, has been 
elected a vice-president. 

+ 

Apex RarLway Propucts COMPANY.— 
The Apex Railway Products Company has 
moved its Chicago office to the McCormick 
Building, 332 South Michigan avenue. 

+ 

Pressen STEEL Car Company.—At the 
annual meeting of the Pressed Steel Car 
Company, H. J. Gearhart was elected 
executive vice-president to succeed George 
H. Fleming; C. P. Mapp, H. E. Chilcoat 
and G. J. Lindroth were elected vice-presi- 
dents; B. W. Harvey, secretary, and F. D. 
Evans, treasurer. L. J. Lieberthal was ap- 
pointed assistant to the president; S. C. 
Borland, assistant secretary, and C. E. 
Waldron, assistant treasurer. 
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LesLie Company.—John S. Leslie, vice- ` 


president and general manager of the Leslie 
Co., Lyndhurst, N. J., has been elected 
president to succeed S. Inglis Leslie, who 
becomes chairman of the board. 

John Leslie is a graduate of Cornell Uni- 
versity with the degree of mechanical en- 
gineer, and of the Babson Institute with 


John S. Leslie 


a degree in business administration. He 
joined the Leslie organization in 1936; 
was elected vice-president in 1940, and as- 
signed the additional function and title of 
general manager in 1943. He is a mem- 
ber of the American Society of Mechanical 
Engineers and the Society of Naval Engi- 
neers, and an associate member of the So- 
ciety of Naval Architects and Marine 
Engineers. 

S. Inglis Leslie started in the pressure 
regulator business in 1900. He was elected 


S. Inglis Leslie 


secretary and treasurer of the Leslie Com- 
pany in 1905 and president in 1926. He 
is on the board of trustees of the Manu- 
facturers Association of New Jersey. 


Ld 
CoNTINENTAL Om Company.—C. W. 
Gentry, traffic clerk, has been appointed as- 
sistant manager of railway sales for the 
Continental Oil Company, with headquar- 
ters at Chicago. He succeeds E. F. Shan- 
non, who recently was promoted from as- 
sistant manager to manager of Continental's 

railway sales division. 


INTERNATIONAL NICKEL CoMPANY — 
The International Nickel Company has an- 
nounced the opening in Rochester, N. Y., of 
the Empire State technical section of its de- 
velopment and research division. Gilbert L. 
Cox, metallurgical and chemical engineer, 
who has been associated with International 
Nickel since 1931, has been appajnted in 
charge of the new section. 

+ 

PAXTON-MITCHELL CoMPANY; PAXTON 
DIESEL ENGINEERING CoMPANY.—George T. 
Badger has been appointed general sales 
manager for Paxton-Mitchell (Company, 
Omaha, Neb., and its subsidiary, Paxton 
Diesel Engineering Company. For the past 
two years, Mr. Badger has been chief sale 
engineer for. Paxton Diesel Engineering 
Company. Prior to joining the Paxton com- 
panies, Mr. Badger was connected with 


George T. Badger 


the Minneapolis-Honeywell Company. 
Much of his activities with the Paxton com- 
panies have been devoted to developing and 
marketing new products. 

James C. Peugh has been appointed sales 
and service engineer to cover the western 
part of the United States for the Paxton- 
Mitchell Company. Mr. Peugh, who has 
just returned from 39 months’ service with 
the army, is a graduate of the Kansas 
State University and was formerly in the 
employ of the Missouri Pacific. James /. 
Keliher, chief service engineer and assist- 
ant to the president of Paxton-Mitchell 
since 1932, has retired. Mr. Keliher was 
born in North Platte, Neb., in 1880 and 
began work with the Union Pacific in 
that city in 1895. His affiliation with the 
Paxton-Mitchell Company began in 1910. 


Obituary 


Epwarp J. FINKBEINER, a vice-president 
of the American Car and Foundry Com- 
pany, died March 23. 

. d 

FRANK Parker, chairman of the man 
of Iron & Steel Products, Inc., whose dali 
on March 17 was reported in the Apr 
issue, was born at Chicago on January i 
1890. He attended Armour Institute o 
Technology, Chicago, devoting eight pN 
to special study in engineering and me A 
lurgical chemistry. He began his baei 
career in 1905, with the Republic Trot 
Steel Co. In 1916 he became me 
of the Railway Car & Equipment Corr 
In 1930 Mr. Parker founded Iron & 
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TRAL locomotives 


One of the latest NEW YORK CEN 


FRANKLIN SYSTEM 
of STEAM DISTRIBUTION 


The New York Central will soon receive a locomotive 
equipped with The Franklin System of Steam Distri- 
bution, but otherwise the same in construction as its 
Class S-1b Niagara 4-8-4 shown above. 

The new locomotive is designed to be equally 


efficient for heavy passenger or freight service. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK e CHICAGO © MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER ° COMPENSATOR AND SNUBBER * POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 


Products, Inc., and was its president until 
May, 1943, when he became chairman of 
the board. 
+ 
ALFRED E. Jones, consultant and service 
engineer of the general railway department 
of the Crucible Steel Company of America, 
died March 24. Mr. Jones was associated 
with Crucible for 43 years. He formerly 
was representative in the northeastern part 
of the United States of the company’s rail- 
road department. 
+ 
L. J. PaAprIneat, vice-president of the 
Canadian Johns-Manville Company, Ltd., 
in charge of the transportation department, 
died April 3. Mr. Papineau was 60 years 
of age, and had been associated with the 
firm since 1911. 
+ 
Benct E. Forke, mechanical engineer 
and a director of the Nathan Manufactur- 
ing Company, died on March 25. Mr. Folke 
was born in Sweden in 1903. He was 
educated at the Polytechnic Institute of 


General 


FrawK K. MITCHELL, assistant general 
superintendent, motive power and rolling 
stock of the New York Central System, 
has been appointed general superintendent, 
motive power and rolling stock, with head- 
quarters as before at New York. Mr. 
Mitchell was born at Indianapolis, Ind., 
on November 17, 1894, and is a graduate 


Frank K. Mitchell 


of Purdue University (B. S. in E. E. 
1917, E. E., 1923). After service as a lieu- 
tenant in the United States Army over- 
seas during World War I, he entered rail- 
way service in December, 1918, as an elec- 
trician for the Cleveland, Cincinnati, Chi- 
cago & St. Louis. He became draftsman 
in 1919; service test engineer in 1922; as- 
sistant to superintendent motive power in 
1923, and master mechanic in 1932. He 
entered the employ of the Indianapolis 
Union as a master mechanic in 1936, but 
returned to the C. C. C. & St. L. in 1938 
as assistant superintendent of equipment. 
In 1940, Mr. Mitchell was appointed as- 
sistant general superintendent, motive power 
and rolling stock of the New York Central, 
the C. C. C. & St. L., and the Michigan 


285 


Bengt E. Folke 


Orebro, Sweden, and came to the United 
States in 1922. He was employed with the 
Great Northern as locomotive shop fore- 


Personai Mention 


Central, with headquarters at New York, 
and on April 1, 1946, became general 
superintendent motive power and rolling 
stock of the system. 


GEORGE L. ERNSTROM, superiniendent of 
motive power of the Northern Pacific at 
St. Paul, Minnesota, has been appointed 
general mechanical superintendent with 
headquarters at St. Paul. Mr. Ernstrom 
was born in Norway on May 28, 1886. He 
entered the service of the Northern Pa- 
cific on May 1, 1903, as a locomotive fire- 
man at Duluth, Minn., and later served as 
engineman and as road foreman of en- 
gines at Forsyth, Mont., and Glendive. 
On May 1, 1926, he was assigned to spe- 
cial duty, conducting tests for the fuel 


George L. Ernstrom 


department, with headquarters at Liv- 
ingston, Mont. On May 1, 1928, Mr. 
Ernstrom was promoted to the position of 
master mechanic, with headquarters at 
Staples, Minn., later being transferred to 
Pasco., Wash., and Missoula. In 1930 he 
was appointed general master mechanic, 
with headquarters at St. Paul, and on 
March 1, 1941, was transferred to Seattle, 
Wash. On June 16, 1942, he became as- 


man from 1922 to 1924 and as locomotive 
designer from 1924 to 1927. He served as 
assistant mechanical engineer of the Chi- 
cago, Indianapolis & Louisville from 1927 
to 1933 and was appointed mechanical engi- 
neer of the Nathan Manufacturing Com- 
pany in 1934. 


+ 


J. Raymond Forney, a railway supply 
manufacturers’ agent with headquarters in 
Washington, D. C., died on March 24. 
Mr. Forney was 63 years of age. He was 
a graduate of Holy Cross College and 
began his railroad career in the Pittsburgh, 
Pa., office of the Pennsylvania. For many 
years he was associated with the Ralston 
Steel Car Company. He had conducted 
his own business as a manufacturers’ agent 
since 1925. He was vice-president of the 
Stoker Parts Company of Pittsburgh, and 
Washington representative of the Pitts- 
burgh Steel Foundry Corporation. He was 
the nephew of M. N. Forney, the author 
of the Catechism of the Locomotive. 


sistant superintendent of motive power, 
western district, at Seattle, and in January, 
1944, superintendent of motive power at 
St. Paul. 


Leonarp C. KirKHUFF, whose appoint- 
ment as superintendent motive power of 
the Virginian, with headquarters at Prince- 
ton, W. Va., was announced in the April 
issue, was born on October 3, 1899, at 


Leonard C. Kirkhuff 


Hutchinson, Kan. He became a machinist 
apprentice in the employ of the Atchison, 
Topeka & Santa Fe, at Newton, Kan in 
1908. He subsequently served as a ma- 
chinist and enginehouse foreman at various 
points, and in 1920 became general loco- 
motive foreman at Chanute, Kan. In 1923, 
he entered the service of the Kansas City 
Southern at Pittsburg, Kan., and was suc 
cessively erecting shop foreman, engine- 
house foreman, general foreman, and as- 
sistant master mechanic until 1929 when he 
became division master mechanic at Shreve- 
port, La. Mr. Kirkhuff went with the 
Virginian as master mechanic at Elmore. 
W. Va., in May, 1944, and was appointed 
assistant superintendent motive power 


> ical Engineer 
Railway Mechanica, y” 1946 


TWENTY-SIX 
4-6-6-4s 


(CLASS Z-7 and Z-8) 


Pte PLOTS RET Si 


8 Security Circulators each 


Eight Security Circulators, in the firebox of each Class Z-7 


and Z-8 Northern Pacific 4-6-6-4, aid in maintaining top 
efficiency in the performance of these giant locomotives. 
The Circulators improve the circulation of water over the 
crown sheet and in the side waterlegs, and reduce honey- 
combing, flue plugging and cinder cutting. 
They also permit the use of a 100% arch. and lengthen the 
life of the arch brick. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK ¢ CHICAGO 
SECURITY CIRCULATOR DIVISION 


May. 1946 i 6 


Princeton, W. Va., in May, 1945, and 
superintendent of motive power on March 
1, 1946. 


FRANK E. RUSSELL, JR., has been ap- 
pointed to superintendent of motive power 
of the Southern Pacific, with headquarters 
at Sacramento, Calif. Mr. Russell was 
born at Alameda, Calif., on September 18, 


Frank E. Russell, Jr. 


1905. He is a graduate of the University 
of California. He entered railway service 
in August, 1928, as a special apprentice 
on the Southern Pacifc at Sacramento, 
subsequently serving as enginehouse fore- 
man, shop foreman and assistant master 
mechanic at various points. In June, 1941, 
Mr. Russell was promoted to master 
mechanic, with headquarters at El Paso, 
Tex., and one year later became assistant 
superintendent of motive power at Los 
Angeles, Calif. 


GerorGeE I. STRONG, whose retirement as 
superintendent of motive power of the Vir- 
ginian at Princeton, W. Va., was announced 
in the April issue, was born on December 
22, 1883, at Clifton Forge, Va. On Janu- 
ary 7, 1902, he became a machinist ap- 
prentice in the employ of the Chesapeake 
& Ohio, at Clitton Forge. On January 9, 
1906, he entered the service of the Nor- 
folk & Western as a machinist at Bluefield, 
W. Va. He began his employment with 
the Virginian in 1910 as a machinist at 


George T. Strong 


Princeton; in April, 1911, became erecting 
shop foreman; in August, 1911, machine 
shop foreman; on April 15, 1915, general 
erecting shop foreman, and on December 
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15, 1918, general foreman over a group 
of shops. Mr. Strong was appòinted mas- 
ter mechanic on February 1, 1923, and on 
April 1, 1930, the office of master me- 
chanic was transferred to Elmore, W. Va. 
He was appointed general master mechanic 
at Princeton on June 1, 1936, assistant 
superintendent motive power on April 20, 
1937, and superintendent motive power on 
June 1, 1938. 


F. W. Taylor, assistant superintendent 
of motive power, eastern district, of the 
Northern Pacific at St. Paul, Minn., has 
been appointed superintendent of motive 
power eastern district with headquarters at 
St. Paul. Mr. Taylor was born at Oakes, 
N. D., on October 14, 1888. He entered 
railway service in February, 1905, as an 
apprentice on the Northern Pacific at Liv- 
ingston, Mont. He subsequently served as 
a machinist, night foreman, assistant en- 
ginehouse foreman and enginehouse fore- 
man at Livingston until 1931 when he was 
transferred to Mandan, N. D. Mr. Taylor 
later was transferred to Missoula, Mont., 
and Seattle, Wash. In 1934 he was ap- 
pointed general foreman at St. Paul; in 
1940, master mechanic, with headquarters 
at Glendive, Mont, and in 1944, assistant 
superintendent of motive power. 


E. L. Grimm has retired as general me- 
chanical superintendent of the Northern 
Pacific. Mr. Grimm was born at Indianapo- 
lis, Ind., on February 9, 1879. He received 
his higher education in the school of me- 


E. L. Grimm 


chanical engineering, Purdue University, 
where he was a graduate in 1901. He en- 
tered railway service in 1901 as a special 
apprentice in the employ of the Chicago 
Great Western, becoming a machinist in 
June 1904. Later in 1904 Mr. Grimm be- 
came a draftsman of the Northern Pacific 
at St. Paul. In 1907 he went with the 
Michigan Central as chief draftsman at 
Detroit, Mich. Two years later he re- 
turned to the Northern Pacific as chief 
draftsman. In 1916 Mr. Grimm was ap- 
pointed mechanical valuation engineer; in 
1918, mechanical engineer; in 1923, as- 
sistant to the general mechanical superin- 
tendent; in 1933, assistant to the operating 
vice-president, and in 1936, general me- 
chanical superintendent. 


J. A. Cannon, master mechanic of the 
Northern Pacific at Spokane, Wash., has 
been appointed assistant to the general me- 
chanical superintendent at St. Paul, Minn. 


A. H. FIEDLER, assistant superintendent 
of motive power, western district, of the 
Northern Pacific at Seattle, Wash., has 
been appointed superintendent of motive 
power, western district, with headquarters 
at Seattle. Mr. Fiedler was born at Fargo, 
N. D., on January 24, 1884. He entered 
railroad service on June 3, 1903, as a clerk 
on the Northern Pacific at Fargo. O. 
September 22, 1904, he became a locomo- 
tive fireman; three years later locomotive 
engineer, and on May 1, 1934, road fore- 
man of engines at Jamestown, N. D. He 
was transferred to Livingston, Mont., on 


Arthur H. Fiedler 


March 1, 1938. Mr. Fiedler was appointed 
master mechanic at Jamestown on Febru- 
ary 1, 1939; general master mechanic at 
St. Paul, Minn., on March 1, 1941, and 
assistant superintendent of motive power 
at Seattle on January 1, 1944. 


H. H. Macııı has been appointed super- 
intendent, locomotive and car shops, of the 
Chicago & North Western, with headquar- 
ters at Chicago. 


WaiLiaĮm L. KINSELL, superintendent o | 
motive power of the Alaska Railroad # | 
Anchorage, Alaska, has been appointel 
chief mechanical engineer with headquarters 
at Anchorage. 


J. J. PRENDERGAST, mechanical superin- 
tendent of the Texas & Pacific at Dallas, 
Tex., has been granted a leave of absence. 


Master Mechanics and 
Road Foremen 


A. G. Genarp, master mechanic, Diesel 
and electric equipment, on the Illinois Cen- 
tral, has been appointed general master 
mechanic, with headquarters as before at 
Chicago. The position of master mechanic, 
Diesel and electric equipment, has been 
abolished. 


Ray G. GIKANEK, who has been appoint- 
ed master mechanic of the Chicago & North 
Western at Huron, S. D., as announced in 
the April issue, was born on July 25, 1905. 
at St. Paul, Minn. He is a graduate of 
Mechanic Arts High (1921) and Dun- 
woody Industrial Institute (1923). He be- 
came a messenger in the employ of the 
Chicago, St. Paul, Minneapolis & Omaha 
at St. Paul, Minn., in May, 1923; a ma- 
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These 29 veteran passenger units on the Atlantic Coast Line have operated an average 
of 988,945 miles out of an assigned average of 1,035,151 miles for an over-all average 
availability of 95.5% as of December 31, 1945. 


ner ornato | asson perg 
500 1,323,914 1,375,107 96.3 
501 1,195,723 1,303,522 91.7 
502 1,125,296 1,148,227 98.0 
503 1,077,959 1,104,635 97.6 
504 1,119,229 1,161,878 96.3 
505 1,180,428 1,215,990 97.1 
506 1,059,303 1,084,915 97.6 
507 1,029,631 1,067,332 96.5 
508 1,141,024 1,228,835 92.9 
509 1,042,529 1,109,747 93.9 
510 1,049,490 1,060,036 | 99.0 
511 1,080,136 1,132,598 95.4 
512 1,113,510 1,162,155 95.8 
513 1,045,309 1,149,318 91.0 
514 1,020,698 1,064,832 | 95.9 
515 1,000,104 1,044,617 95.7 
516 i 777,877 805,724 | 96.5 
517 802,334 859,376 | 93.4 
518 725,944 743,157 97.7 
519 698,182 | 757,144 | 92.2 
520 815,133 | 865,244 | 94.2 
521 685,265 710,488 | 96.4 
522 691,774 709,364 | 97.5 
523 716,562 754,523 | 95.0 
750 | 1,094,873 1,120,137 97.7 
751 1,163,988 | 1,226,422 | 94.9 
752 942,795 j 1,054,947 | 89.4* 
753 | 1,099,254 | 1,114,699 | 98.6 
754 861,154 | 884,416 | 97.4 
| | 
*Lost 72,513 
vig maan 
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ELECTRO-MOTIVE DIVISION 


TITEFLEX_.n. all-metal flexible tubing that stays tight 


= 


has been the solution in similar problems for 
a quarter century in these industries: 


° Automotive: on heavy-duty trucks and 


buses for fuel, oil, and air lines. 


. Aviation: for pressure-tight conduit on 


destructively vibrating ignition systems of 
high horse power aircraft engines. 


o Metal Working: oil lines, coolant 


fluids, high pressure air lines. 


e Chemicals: corrosive acids, high pres- 


sure gases, chemicals of all types. 


We invite inquiries from railroad men. Our 
application engineers welcome the oppor- 
tunity to discuss your problems with you. 
Write to: Titeflex, Inc., 542 Frelinghuysen 
Ave., Newark, New Jersey. 


THE ALL-METAL FLEXIBLE TUBING 
THAT STAYS TIGHT 
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chinist apprentice at St. Paul in January, 
1924; a machinist at St. Paul in May, 1928, 
and night enginehouse ivreman at St 
James, Minn., in September, 1941. He be- 
came night general foreman of the Chicago 


, & North Western at Proviso, Ill., in June, 


1944, and master mechanic at Huron in 


|! August, 1945. 


J. S. Fennec has returned to the posi- 
tion of mäster mechanic of the Philadelphia 
division of the Reading, after service in 
the 712th Railroad Battalion. While in the 
Army Mr. Fennell was promoted írom 
Captain to Major. 


F. L. GiEKL, acting division master me- 
chanic of the Philadelphia division oí the 
Reading, has been appointed assistant mas- 
ter mechanic, Reading division, with head- 
quarters at the Rutherford enginehoust, 
Harrisburg, Pa. 


N. V. Henpy, master mechanic of the 
Northern Pacific at Glendive, Mont., has 
been transferred to the position of master 
mechanic at Jamestown, N. D. 


W. D. RicHarps has been appointed mas- 
ter mechanic of the Reading division oi 
the Reading. 


H. H. Tuomas has been appointed master 
mechanic of the Chicago & North Western, 
with headquarters at Green Bay, Wis. 


W. W. HorrMAn, master mechanic of the 
Chicago & North Western at Green Bay, 
Wis., has retired. 


Murray T. Hucues has been appointed 


| master mechanic of the Alaska Railroad 


with headquarters at Anchorage, Alaska. 


Electrical 


Vircit R. Hasty, assistant electrical en- 
gineer of the Union Pacific, has been ap- 
pointed electrical engineer, with headquar- 
ters as before at Omaha, Neb. 


GrorceE M. Brown has been appointed 
electronics engineer of the New York Cen- 
tral, with headquarters at New York. 
Mr. Brown was born on December 16, 1908. 
at Outlook, Wash., and is a graduate 


George M. Brown 


of Washington State College (B. S., elec- 
trical engineering, 1929). He entered the 
employ of the General Electric Company 
in July, 1929, in the radio engineering de- 
partment, later called transmitter division 
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Reducad tage 


Jal OTISCOLOY 


SHEETS - PLATES 


The inherent strength of Otiscoloy is 


obtained without mechanical working 
or heat treating, which gives it excep- 
tional weldability and formability for 
a high-tensile steel. It is being used 
successfully to reduce dead-weight and 
increase pay load in railroad freight 


cars, in trucks, buses, mine cars and 
other equipment. Otiscoloy is also re- 
sistant to abrasion and corrosion. Our 
metallurgical engineers will be glad to 
discuss the application of Otiscoloy to 
your production problems. Write for 
further information. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PA....-- 


May, 1946 
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of electronics department. He later be- 
came section leader, with engineering re- 
sponsibility for emergency equipment. Mr. 
Brown joined the New York Central on 
January 1, 1946. 


Car Department 


James P. Carci, whose appointment 
as superintendent of the Hayne car shop 
of the Southern at Spartanburg, S. C., 
was announced in the February issue, was 
. born on November 4,. 1895, at Hartwell, 


James P. Cargill 


Ga. He ‘entered railroading in 1919 as a 
machinist in the employ of the Southern at 
the Hayne enginehouse at Spartanburg. 


Showing adjustable auxiliary 
rollers to counteract tu isting. 


He became assistant foreman of the engine- 
house at Columbia, S. C., in 1922; foreman 
of the enginehouse at Hayne in 1923; gen- 
eral foreman at Hayne in 1924, and general 
foreman at Asheville, N. C., in 1928. Mr. 
Cargill was appointed master mechanic in 
1934, and served at Lawrenceville, Va., 
Richmond, and Columbia, S. C., successively 
until 1944, when he was named assistant 
master mechanic at Spencer, N. C. He was 
appointed superintendent Hayne car shop 
on January 1. 


Shop and Enginehouse 


H. A. GRANGE, has been appointed assis- 
tant superintendent, locomotive shops, of the 
Chicago & North Western, with headquar- 
ters at Chicago. 


Obituary 


N. V. Moore, superintendent Hayne car 
shop of the Southern died on December 6. 
Mr. Moore was born on October 2, 1904, 
at Knoxville, Tenn. He began his railway 
career at Knoxville in 1923 as a machinist 
in the employ of the Southern at Coster 
shop, later transferring to the Hayne car 
shop at Spartanburg, S. C. He became, 
successively, machinist supervisor, Colum- 
bia, S. C., in 1937, assistant foreman en- 
ginehouse at Columbia in 1939, and general 
foreman, Spencer, N. C., in 1942. Mr. 
Moore was appointed superintendent, road- 
way shop at Charlotte, N. C., in 1942, and 
later became superintendent of the Hayne 
car shop at Spartanburg, S. C. 


Tuomas BENDING ROLLS of the pyramid type are built in four sizes, | 
primarily for bending angles from 34''x 14" to 6" x14". However, by utilizing special | 


rolls, they can handle a wide variety of shapes. Their correct design, sturdy all-steel 


construction and convenience and ease of operation insure economical bending. 


Write for Bulletin 314, 
illustrating and describing 
complete line. 
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. tains diagrammatical cross-section views” 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- | 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


“SELECTRODE CHART.” —Hollup Corpora- 
tion, 4700 West Nineteenth street, Chicago. 
Chart aids in the selection of an electrode 
for a specific job, suggests applications, 
shows currents, positions, physical charac- 
teristics, etc. Included are electrodes recom- 
mended for mild, low-alloy and stainless 
steels; non-ferrous and cast iron; surfac- 
ing, as well as gas welding rods. 

4 


PLANERS.—Rockford Machine Tool Co. 
Rockford, Ill. Fourteen-page, wire-bound 
Bulletin 190 describes and illustrates the 
design, construction, and operation of the 
Rockford Hy-Draulic openside _ planer. 
Gives detailed specifications for all of the 
four rated sizes. 

+ 

Gas ATMOSPHERES.— Surface Combustion 
Corporation, Toledo 1, Ohio. Twelve-page 
illustrated booklet (SC-129) of informa- 
tion on the preparation and applications of 
various types of atmospheres used in the 
heat processing of metals. Discusses alsó í 
the nature of the constituents of the various 
atmospheres, the effect of each, and the 
combinations used. 

+ 

Sort HAMMERS. — Gregory Tool and 
Manufacturing Co., 5300 Tireman avenue, , | 
Detroit 4, Mich. Six-page catalog givinge © 
specifications of “Perfect Balance” line of 
soft hammers ranging in head diameter 
from 34 in. to 2% in. and in weight from 
3 oz. to 10% Ib. for industrial, commercial 
and professional purposes. 

+ 

STAINLESS-STEEL BELLOws. — Chicagë 
Metal Hose Corporation, Maywood, Hl 
Twelve-page booklet, No. SSB-46, entit 
“C. M. H. Stainless Steel Bellows,” c 


and information concerning the use of 
stainless-steel bellows as equalizers, com- 
pensators, expansion joints, flexible con- 
nectors, for flow control, vapor and steam 
traps, thermostatic instruments, electrical 
controls and many other industrial applica- 
tions. 
+ . 
Harvex ELecTRODES.— Metal & Thermit 
Corporation, 120 Broadway, New York 5. 
Sixteen-page booklet on hard surfacing and 
the use of Hardex arc-welding electrodes 
in building up surfaces for resistance to 
shock and abrasion. Gives information on 
the effect of temperature and cooling rates 
on deposited metal, selection of the proper 
grade of rod, and recommended welding 
techniques. Š 
+ 
“Arr Foam.” — Pyrene Manufacturing 
Company, 560 Belmont avenue, Newark 8, 
N. J. Illustrated booklet describes the 
newer mechanical or air foam formed with- | 
out chemical reaction, for fire fighting. | 
Tells how air foam is produced either by 
portable playpipes or stationary foam mak- 
ers. 
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THE FULL FLOATING UNIT BRAKE BEAM IS AN 
INTEGRAL PART OF THE TRUCK STRUCTURE - - - 
WHICH EXPLAINS WHY UNIT-EQUIPPED TRUCKS 
REQUIRE NO BRAKE RIGGING ACCESSORIES - - - THE 
ONLY WAY TO DROP A UNIT BRAKE BEAM IS- 
TO REMOVE THE SIDE FRAMES THEMSELVES. 


. . 
Unit Truck Corporation New York 
Kobis he bd pe nthly eee Siminon sB tama pu bits hin g Ao orpo ration, 1309 Noble Street, Philadelphia, Pa. Entered as second-class matter, Ap it ee n 933, the, T 
hila delphta Pa the ct 879. Subscription price, $3. vo for one year, U. S. and Canada. Single copies, 35 rol. ito, No. 


RAILWAY MECHANICAL ENGINEER 


With which is incorporated the RAILWAY ELECTRICAL ENGINEER 


(Names Registered, U. S. Patent Office) 


Founded in 1832 as the American Rail-Road Journal 


Volume 120 


Roy V. Wright 
Editor, New York 


C. B. Peck 
Managing Editor, New York 


A.°G. Oehler 
Electrical Editor, New York 


E. L. Woodward 
Western Editor, Chicago 


H. C. Wilcox 
Associate Editor, New York 


C. L. Combes 
Associate Editor, New York 


G. J. Weihofen 
Associate Editor, New York 


Robert E. Thayer 
Vice-Pres. and Business Manager, 
New York 


Published on the second day of each month by 
Simmons-Boardman 


Publishing Corporation 


1309 Noble street, Philadelphia, Pa. Editorial 
and Executive Offices: 30 Church street, New 
York 7, and 105 West Adams street, Chicago 3. 
Branch offices: Terminal Tower, Cleveland 13; 
1081 National Press bldg., Washington 4, D. C.; 
1038 Henry bldg., Seattle 1, Wash.; 300 Mont- 
gomery street, Room 805-806, San Francisco 4, 
Calif.; 560 W. Sixth street, Los Angeles 14, 
Calif.; 4518 Roland avenue, Dallas, Tex. 


Samvuzt O. Dunn, Chairman of Board, Chicago; 
Hewny Laz, President, New York, Roy V. 
Waicut, Vice-Pres. and Sec., New York; 
Faepsexicx H. Tuomrson, Vice-Pres., Cleveland; 
Frepertcx C. Kocam, Vice-Pres., New York; 
Rosert E. Tuayzn, Vice-Pres., New York; 
S. Warnz Hickey, Vice-Pres., Chicago; J. G. 
Lyme, Vice-Pres., New York; H. E. McCann- 
Lzss, Vice-Pres., New York; Jonn T. DeMott, 
Treas. and Asst. Sec., New York. 


The Railway Mechanical Engineer is a member 
of the Associated Business Papers (A. B. P.) 
and the Audit Bureau of Circulations (A. B. C.) 
and is indexed by the Industrial Arts Index ord 
also by the Engineering Index Service. Paintep 
In U. S. A. 


Subscriptions, payable in advance and postage 
free, United States, U. S. possessions and Can- 
ada; 1 year, $3; 2 years, $5. Foreign countries: 
1 year, $4; 2 years, $7. Single copies, 35 
cents. Address H. E. MeCandless, circulation 
manager, 30 Church street, New York 7. 


JUNE, 1946 


Locomotives: 
Ingalls Builds First Diesel Locomotive 


Chicago & North Western 4-8-4 Locomotive Modernized . 

Causes and Remedies of Fires in Diesel Locomotives. ....... 
Cars: 

Lightweight Freight Cars A Corrective for High Tare 
Editorials: 

Journal-Box Lids ......0..... 0... cee eee 

No Battery Charging? ...................2000 0005. Sta a 


Good Design Is Engineered .......................... 
Better Locomotive Cost Data Are Needed ........ TEAN 
Atomic Power? ves 5.06.8 o E ER T E EAR a REAU F 
New Books 


In the Back Shop and Enginehouse: 
Magnaflux Test of Diesel Locomotive Parts ..................-.- 
Locomotive Boiler Questions and Answers ................0000005 
Wear Gauge for Chafing Plates ................ 0.000 cee eee eee 
Air Brake Questions and Answers ................ 00000 e ee eeee es 


With the Car Foremen and Inspectors: 


Handling Freight-Car Wheel Changes 
Safety Appliances... .... ss aaae dy bapa es ae tetera Sco oh a 
New Jib Crane Helps in Car Shop .............. 0 cece eee ee eeee 


Electrical Section: 


Electrical Service on Wheels 
Diesels to Replace Electrics ............. 0... ee cece eee eens 
A.C. Power for Passenger Cars 
Rectifiers for Railways 


New Devices: 


Robot Packing Retainer 000.000... . cece cece ccc eee nee 
Heat-Resistant High-Dielectric Tape 
Da-Lite Control Blinds 
Syphon:.:Cleaner. -rrencia pant saga EED enaa BA ea eae TSEN 
Induction Transmitter-Receiver 
Plastic Lens Coating ............... ec cece cece teen etenes 
Portable Thread Gauge ............. 0. ccc eee eee eens 
Dual-Handle Tension Wrench .................. 0000 e cece eee ees 
Flexible Tubing Coupling ................. 0.0 cece cece eee 
Brake Shoes for Grinding Wheels ........................00005- 
End Fitting for Asbestos Conduit ...............0.....000 0.020 ees 
Non-Destructive Testing Device ....................0...00 000 00- 
Waste Retainer for Journal Boxes 
Synchronous Motor Welder 
Steam Cleaning Unit ...............0c cee eare rerea erneer 
Hydromatic Milling Machine 
Centerless Thread Grinder 
Reusable Hose Couplings 
Portable Saw 
Automatic Battery Charger 


News 


. 289 


313 
314 


324 


XTRA FEATURES - 


FOR THE JOB? 


CINCINNATI HYDROMATICS 
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CINCINNATI No. 5-60 Plain Hydromatic Milling Machine. Also built in 
Duplex style; 12 sizes of each. A brief description of these machines 
is given in Sweet's Catalog File for Mechanical Industries. 


a’ SO CINCIN =") 
ie 


@ The new CINCINNATI Hydromatic Milling Me | 
chines meet railroad shop basic requirements 
because they have the capacity for taking heavy 
cuts and removing metal rapidly. Q The CINCINNATI 
No. 56-90 Duplex Hydromatic illustrated above 
is tooled up with extra equipment for railroad 
work: counterweights for spindle carriers, quick 
clamping for quills, and vernier and scale 
device for both spindle carriers and quills. 
The machine is milling channels in cast steel 
journal boxes, with each cutter taking a cut 
11” wide by %”’ deep. This is visual evidence 
of the cutting ability of the new CINCINNATI 
Hydromatic. Q Everything about these new 
machines is heavier and more substantial. 
Conveniently located elements of control, struc- 
tural massiveness and plenty of power make 
for a machine that is ideal for railroad shop 
work. Complete specifications may be obtained 
by writing for Catalog M-1372-1. 


CINCINNATI GRINDERS INCORPORATED 


CINCINNATI 9, OHIO, U.S.A. 
CENTER TYPE GRINDING MACHINES - CENTERLESS GRINDING MACHINES ° CENTERLESS LAPPING MACHINES 


INGALL 


Ingalls Builds 


First Diesel Locomotive 


A 1,500-1P. Diesel-electric locomotive has been designed 


and built by the locomotive division of the Ingalls Ship- All-purpose unit is powered 


- building Corporation, Pascagoula, Miss. This unit is an by eight-cylinder Superior en- 
He all-purpose model developed for use either in heavy gine and has Westinghouse 
Me switching and transfer service or for freight and passen- lectrical . t 1.500 
ger road service. A feature of the body construction is elec voip e == Ts 
the turret-type cab that permits 360-deg. vision. The net horsepower available to 
locomotive is adaptable for use in road and suburban main generator for traction 
j i 
we 
ng? service where it is impracticable to turn the locomotive 
ye around, because it may be operated in either direction 
ted: and has a pilot at either end. It can be used either singly 
F or in multiples of two, three, or four units. For multiple 
18 


operation jumper and air connections are installed. 

The locomotive has a starting tractive force of 72,000 
Ib. and a continuous rating of 42,800 lb. The total weight 
in working order is 240,000 1b., distributed over four 


a 


ab F pairs of driving wheels. 
oat! The body and underframe are of all-welded steel con- 
yi struction. The center sill is constructed of 14-in. H- 


beams with a heavy plate welded across the top and bot- 
tom, making it, in effect, a box girder. The trucks are 
of the swing-bolster type, each having eight triple-coil 
springs and two quadruple full elliptic springs. Both 
trucks have two axles each with a traction motor geared 
to each axle. The axles have 7-in. by 14-in. journals 
mounted in Timken roller bearings. The 42-in. wheels, 
as well as the axles, were supplied by the Standard Steel 
Works. The truck frames were furnished by the General 
Steel Castings Corporation. 


& 


A 


The Diesel Engine 


The locomotive is equipped with a 1,650-hp. Diesel 
engine made by the Superior Engine Division, National 
Engineman’s instrument panel Supply Company. It is a four-cycle turbo-charged en- 
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gine operating at 660 r.p.m. The engine delivers 1,650 
hp. but after the power for driving auxiliary equipment 
is deducted, 1,500 net horsepower is available at the gen- 
erator for traction purposes. 

The Diesel engine has eight cylinders with a bore of 
12% in. and a stroke of 15 in. The engine bed, block 
and cylinder heads are steel castings and the engine bed 
is extended to provide a rigid support for the generator. 
The engine uses a dry cylinder block with individually- 
cooled cast-iron liners. The dual intake and exhaust 
valves are of heat-resisting steel with seat inserts and are 
interchangeable. The engine has cast-iron oil-cooled pis- 
tons and a forged one-piece crankshaft. A water-cooled 
manifold of the Helixhaust type is used. 

Individual fuel injection pumps are actuated by a chain 
drive from the engine crankshaft, while the fuel supply 
pump is driven by an electric motor. Water and lubri- 
cating oil pumps are built into the engine. A Woodward 
hydraulic variable speed governor is used in association 
with Westinghouse auto-load control. The usual alarms 
protect the lubricating oil and water cooling systems, and, 
in addition, the Bearing Watchdog system, manufactured 
by the Paxton Diesel engineering Company, is installed. 
This system will shut off the engine in the event of ex- 
cess wear or failure of the bearings. An Elliott-Buchi 
turbo-charger is attached to the engine, taking the air 


_ Radiator _ Lub. Oil Coolers 


through a filter. At ‘the end of the engine opposite the 
generators is a flexible coupling for driving a Westing- 
house 3-CD air compressor. 


Cooling Radiators 


Straight fin-tube type radiators are used on each side 
of the locomotive. Each radiator is built in two separate 
sections so that in the event of the failure of one section, 
the locomotive will still have three-quarters of its cooling 
capacity left. The radiators are proportioned so that the 
locomotive could continue to operate at full power in the 
event of such a failure. The cooling air passes through 
the radiators into an air duct and through two cooling 
fans located in the roof. The cooling fans are driven by 
variable-speed electric motors with Minneapolis-Honey- 
well automatic shutter control, making it possible to ob- 
tain close regulation of water temperatures. After the 
water is cooled in the radiator system, it passes through 
an oil cooler of the shell and tube type. The water, after 
serving to cool the lubricating oil, returns to the engine. 
For cleaning the lubricating oil, a Purolator duplex oil 
strainer is used, as well as a four-element Nugent waste 
packed filter, 

Space adjacent to the radiators is available for a steam 
generator and a roof hatch permits its installation or re- 
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Plan and elevation of the Ingalls Diesel-electric locomotive 


Ingalls 1,500-Hp. Diesel-Electric Locomotive 


Gue Fig. chad eee ae wea Ride icates PEK pas ROSS ed raiy sd Oau Wea 4-84 
Diesel engine: 

One, 8-cylinder in-line, supercharged, hp. ...............-..5. 1,650 
Driving motors: 

UE palataan a a aA ash o aa a OAR Four 
Maximum speed (worn wheels), m. p: h a68 
Gee E E dens --15:63 

IPE Aaaa e y OERA 370-F 

Journal bearings; 30s vides os ys seks ve oie coe DAA galas aes 7x 14 
Wheels: 
Driving, paises po pintaa Wye Hees tome E Arie Pre TA Four 
Idling; PRITS- sorsia segs nee nlevasnsre cae as gasie ea elere gigs aE None 
Diameters, E aii. oa 030s Pin’y ana alates ty T E E OA E E 2 
Waesibeees ft.-in. 
TUT OM Fn B ate cine fous egnads AAN EREE A ony nysve yas EA ORAT sparen a 9-6 
Total’ locomotive: 35 ¢cehatc sateen s anak ae anaes oct EDA eae 42-6 
Total weight, 1b.: 
Ens “(Working Orden” 25 sie oi Stace his ns sc aha diolen stale aietoventiine eave P24 0/000 
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sT TI AE E Sees RG Sa WER De owns NEES Ow a hs ROM Re eee Ree, 225,00¢ 

One® dfivers: ics scans eas ete iny anda Enada e~ pe ven oa a N) 
Maximum overall dimensions, ft.-in.: 

sa E AA A E 10-632 

PREIDE” riiit reinan TANS .15-0 

Letigth: inside: Riudarenes Aena aE 59-1 
Tractive force, 1b.: 

Starting, at 30 per cent adhesion ........... 72,000 

Continuous rating, at 10.5 m.p.h. ...........0... mg . 42,800 
Minimum radius curvature, locomotive alone, ft. ..... 150 
Shpplies (total capacity), gal.: 

a L “Oils EE N N TT A ETE, 57 
EEL ORL E A A T T T T TE ETE 1,000 
Engine cooling VE 340.5 sa a cee A AET RNT aa 80 $ 
Heating, DOTE WAEN a Na O E AROE E N RAE Peale 1,200 
Sandi Gite ea aaea we Rp ars WIN ERI r e ava a as Ae aa LDN I, 


* If and when a heating boiler is installed. 
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moval. The locomotive will be equipped with a 1,200-gal. 
water tank if the steam generator is required. At the 
rear of the locomotive is a vestibule, the purpose of which 
is to provide a sheltered location for switching crews while 
operating in transfer service and to eliminate the neces- 
sity of their riding in the cab. 


Electrical Equipment 


All electrical equipment was manufactured by the West- 
inghouse Electric Corporation. There are four genera- 
tors—the main generator, the fan generator, exciter, and 
auxiliary generator. The main generator is attached di- 
rectly to the engine crank shaft, and is mounted on an 
extension of the engine bed plate. It develops 750 volts 

(Text continued on page 298) 


The power plant is an eight- 
cylinder supercharged Superior 
engine delivering 1,500 horse- 
power to the main generator 


Tractive Force-Thousands of Pounds 


Miles Per Hour 
Speed-tractive force curve 
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Partial List of Material and Equipment on the Ingalls 


Locomotive 
Axles. iina a aA a Standard Steel Works Division of Baldwin 
Locomotive Works, Philadelphia, Pa. 
Batteries, storage .......... meri Storage Battery Co., Philadelphia, 
a. 
Bearings, roller ........... Timken Roller Bearing Co., Canton, Ohio 
Bell and ringer ........... Railway Service & Supply Co., Indianapolis, 


Ind. 
. . Buffalo Forge Co., Buffalo, N. Y. 


Blowers, traction-motor g 
2 . .Ajax-Consolidated Co., Chicago 


Brake, hand b 


Brakes, aif .2c65%060.3 ....New York Air Brake Co., New York 

Castings, truck ............ General Steel Castings Corp., Eddystone, Pa. 

Compressors, air .......... Westinghouse Air Brake Co., Wilmerding, 
a. 

Coolers ‘oil 2k cctnancwnatera Ross Heater & Manufacturing Co., Buffalo, 
aN. . 

m r M EEE ITEN T National Malleable and Steel Castings Co., 
Cleveland, Ohio 

Coupling, flexible ......... Falk Corp., Milwaukee, Wis. 

Diésel engine ............. Superior Engine Division of National Sup- 


ply Co., Springfield, Ohio 


DOORS. E ainara ea aeS Morton Manufacturing Co., Chicago 
DYNEN MEE: u GA aeee Ea National Malleable and Steel Castings Co., 
Cleveland, Ohio 


Electrical equipment ....... Westinghouse Electric Corp., East Pitts- 


: p burgh, Pa. 

Extinguishers, fire ......... C-O-Two Fire Equipment Co., Newark, N. J. 
Bans}: Cab) iocs sc saeecdee Westinghouse Electric Corp., East Pitts- 
burgh, Pa. 

Falter,.oil! ss) c08ennsia sates William W. Nugent & Co., Chicago 

Footboards O Morton Manufacturing Co., Chicago 

Gauges) Son saui santana sei Jas. P. Marsh Corp., Chicago 

Hangers, swing ........... West St. Louis Machine & Tool Co., St. 

3 uis, Mo. 

Headlight oree aanta The Pyle-National Co., Chicago 

ORAS, AT te eer conte -The Leslie Corp., Lyndhurst, N. J. 

Heaters, electric cab ....... Edwin L. Wiegand Co., Pittsburgh, Pa. 

Motor, traction-motor blower. Westinghouse Electric Corp., East Pitts- 
burgh, Pa. n 

Pads, engine mounting .. . Fabreeka Products Co., Inc., Boston, Mass. 

ETT A PASO oe wid coms Railway Paint Division of Pittsburgh Plate 
Glass Co., Pittsburgh, Pa. 

Radiators and fans ...... .American Blower Corp., Detroit, Mich. 

Rigging, brake ............ American Steel Foundries, Chicago 

Sanders, 63c00.% cer naceesos Ajax-Consolidated Co., Chicago 

Seats, cab <.icsdccans vane Heywood-Wakefield Co., Gardner, Mass. 

Shoes, brake .............. American Brake Shoe Co., New York 


Shutters and shutter control. Minneapolis-Honeywell Regulator Co., Min- 
neapolis, Minn. 


Speedometer ............... Westinghouse Electric Corp., East Pitts- 
X burgh, Pa. 
SHINS: I EEE EN EET American Steel Foundries, Chicago 


Strainer, O wo, a a as Puralator Products, Inc., Newark, N. J. 
System, crankshaft bearing 


Protect) T Ooo Paxton Diesel Engineering Co., Omaha, Neb. 
Thermometer ............ .Jas. P. Marsh Corp., Chicago 
Treads, safety walk ........ J. M. Edwards Co., New Orleans, La. 
Treads, step ............. Morton Manufacturing Co., Chicago 


Valve, emergency fuel cut-offManning, Maxwell & Moore, Inc., Mus- 
kegon, Mich. 


Witetls: va.decwas os es anes Standard Steel Works Division of Baldwin 
Locomotive Works, Philadelphia, Pa. 
Windows) isitniti rania Hunter Sash Co., Inc., Flushing, N. Y. 
Wipers, windshield ........ se Sprague Devices Co., Michigan City, 
ys nd. 
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Lightweight Freight Cars 


A Corrective for High Tare’ 


T=: only peoiak part of freight operation is hauling 
revenue payload; moving dead weight is merely a source 
of expense that should be kept to the minimum in all 
classes of trains. The early analysts of railroad opera- 
tion stressed the desirability of heavy tonnage in freight 
trains. In the last twenty years, more emphasis has 
been placed on gross ton miles per train hour. Both of 
these standards are oversimplified, because they do not 
take account of the relation between dead weight and 
lading. This relationship between dead weight and lading 
is the key to operating efficiency. 

A short review of operating conditions will help to 
show the problems involved. In 1920, the average freight 
train on Class I railroads had a total weight of 1,443 tons 
excluding locomotive and tender, and consisted of 35.6 
freight carrying cars. The weight of the train was made 
up of 650 tons of revenue load, 58 tons of non-revenue 
load, a total of 708 tons of lading, plus 735 tons repre- 
senting the weight of the cars themselves. The ratio of 
dead weight of cars to the combined weight of revenue 
and nonrevenue load was 104.4 per cent. 

In the next twenty years, train tonnage increased 
almost continuously and in 1940 the total train behind 
the tender weighed 2,047 tons and contained 49.7 cars. 
The total weight consisted of 781 tons of revenue load, 
68 tons of non-revenue load, 849 total tons of lading 
and 1,198 tons weight of thecars themstlves. The ratio 
of dead weight to lading had increased to 141.1 per cent. 

The unprecedented volume of traffic during the war 
resulted in new records for train tonnage. In 1944 the 
average freight train weighed 2,409 tons and contained 
53 cars. The revenue load was 1,068 tons, an increase 
of 37 per cent in only four years. The non-revenue load 
was 70 tons, the total lading 1,138 tons, and the ratio 


 ——--108 Tons—— 


poses 1138 Tons-——— — 


1944 
Lading 


of dead weight to load was 111.7 per cent. Changes 
in the weight of lading and dead weight in freight trains 
are illustrated by Fig. 1. 

When evaluating the statistics of frelght service prior 
to and during the war, special allowance must be made 
for the unusual conditions since 1941 and especially the 
regulations of the Office of Defense Transportation. 
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Dead Weight 


By A. F. Stuebingt 


Review of upward trend in car 
capacity since 1920 which was 
accompanied by a slight reduc- 
tion in average car load—High- — 
strength steel for lightweight 
construction offers means of 
preventing resumption of for- 
mer trend during postwar years 


For example, rules were established which increased 
the minimum tonnage for |. c. 1. cars, and this reduced 
merchandise 1. c. l. loading from 8,039,515 cars in 
1941 to 5,536,792 cars in 1942. Similar insistence on 
heavy loading of carload freight increased the net tons 
per loaded car from 27.6 in 1940 to 32.7 in 1944, or 18 
per cent in only four years. During the same period, the 
ratio of empty to loaded car mileage was reduced from 
61.8 to 52.0 and the average haul of freight, considering 
the railroads as one system, was extended from 361 miles 
in 1940 to 473 miles in 1944. These changes, of course, 
were largely responsible for the decrease in the ratio of 
dead weight to payload in freight trains. 

Railroad officers are pleased to see the proportion 
of net ton miles in freight trains increase, but the im- 
provement from 1940 to 1944 resulted from abnormal 
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Fig. 1—Changes in the pro- 
portion and amount of lad- 
ing and deadweight in 
freight trains since 1920 


operation and is not an indication of a permanent situ- 
ation, The temporary effect of heavy carloading and 
other conditions due to the war is gradually being elimi- 
nated and it seems reasonable to expect that within a few 
years freight train operation will revert to train loads 
and ratios of dead weight to lading much closer to those 
which existed in 1940. Consequently, if the railroads are 
to make lasting improvements in the efficiency and prof- 
itability of freight train operation, they must resort to 
measures that will be effective when traffic falls off, such 
as reduction in the weight of freight cars. 

rans Moai Ft 


Capacity Increase Not Utilized 


One of the noteworthy c es made in freight equip- 
ment during the past twenty-five years to decrease car 
mileage and the number of freight cars required has 
been the increase of average car capacity from 42.4 tons 
in 1920 to 50.0 tons in 1940 and 50.8 tons in 1944. As 
car capacity increases, the ratio of dead weight to maxi- 
mum permissible lading generally decreases. Surprising 
though it is, the average load of carload freight not only 
failed to keep pace with the increase of capacity in the 
twenty years prior to the war but decreased from 29.3 
tons in 1920 to 27.6 tons in 1940, The proportion of capa- 
city actually utilized decreased from 69.1 per cent to 55.2 
per cent. 

The increase in capacity of freight cars was accompa- 
nied by heavier dead weight, from 20.1 tons average per 
car in 1920 to 23.7 tons in 1940. An average of 1.7 tons 
less load with 3.6 tons more car weight resulted in an un- 
desirable increase in the per cent of the tonnage in 
freight trains made up of the dead weight of cars. 

It would be desirable to know how much saving can be 
effected by reduction in the weight of freight cars, but 
as yet no agreement has been reached on a method by 
which the decrease in expenses can be estimated. Sev- 
eral discussions of the economics of light weight equip- 
ment and exhibits in railroad rate cases have shown fig- 
ures for the annual saving per ton of weight reduction, 
most of which are between $10 and $32. An estimate 
for one railroad applied to box cars showed an annual 
saving of $3.06 per ton, if the lightweight car cost no 
more than the conventional car. Evidently this estimate 
has not been accepted because 30,000 lightweight high 
strength steel box cars have been built, some by the iden- 
tical road to which this estimate applied. In the absence 
of reliable specific data, railroads are acting on the basis 
that common sense proves that the cost of hauling extra 
dead weight is a substantial part of all transportation 


expenses. 

Overall figures, such as those previously quoted, ob- 
scure the influence of certain types of cars and further 
details cannot ordinarily be determined from standard 
statistics as published. However, some special data con- 
tained in an Interstate Commerce Commission report 
on rail freight service costs gave detailed information on 
carloadings by type of car for the year 1939. In that year 
the average weight of revenue carload freight in box 
cars was 24.6 tons and of less than carload freight 5.4 tons, 
the average for all loads being 19.5 tons. About 12 per 
cent of non-revenue freight tonnage, or 15 per cent of 
non-revenue net ton mileage, was also hauled in box cars. 
From the statistics the conclusion can be reached that in 
1939 about one-fourth of all box cars, with nominal capa- 
city of 44.5 tons, were hauling average loads of 5.4 tons. 
The loading in that service was therefore 12 per cent of 
carload capacity and about one-fourth of the dead weight 
of the car. 

The average mileage of all freight cars in 1939 was 
11,796 and box cars made an average of 11,635 miles, 
of which 8,715 miles were loaded and 2,920 miles empty, 
the ratio of empty mileage to loaded being 33.5 per cent. 

Hopper and gondola cars are subject to operating con- 
ditions distinctly different from those for box cars. In 
1939, the average nominal capacity of hoppers and gon- 
dolas was 55.7 tons and the average load carried 50.6 
tons. These top cars utilized 90.8 per cent of the 
available rated capacity, whereas box cars used 55.3 per 
cent when handling carload freight and only 12.1 per 
cent when in I. c. 1l. service. The average mileage of 
hopper and gondola cars in 1939 was 8,137, about 30 
per cent less than tlie average box car mileage. The ratio 
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of empty to loaded mileage was high, 85.7 per cent, so 
the average open top car made 4,832 miles loaded and 
3,755 empty. 

If similar statistics for other years were available, the 
causes of the trend toward increase in the ratio of dead 
weight to payload could be analyzed more thoroughly. 
The available data on carloadings indicate that shippers 
of bulk commodities utilize additional cubic space or 
weight capacity in both open top cars and box cars. How- 
ever, the competition of highway trucks has taken from 
the railroads approximately one-half of the tonnage of 
l. c. 1. freight transported. Therefore, the average ton- 
rahe of l. c. 1. shipments per car decreased markedly from 
1920 to 1940 while the capacity and weight of box cars 
were increasing. The importance of the low 1. c. 1. factor 
of utilization of car capacity in railroad freight trans- 
portation is evident from the fact that 1. c. 1. loadings 
made up 21.2 per cent of all carloadings doring 1940 and 
more than 25 per cent of the total in 1938. 


Lightweight Cars a Corrective 


Because box cars are so heavy in relation to the 
normal loading, many railroads are adopting high- 
strength steel for box-car bodies, and more than 30,600 
of such cars are in service. An interesting illustration 
of the change from conventional to high strength steel is 
provided by cars recently built by the Pennsylvania Rail- 
road. The conventional 50 ft. 6 in. riveted box car of 
copper steel construction, class X-38, weighed 55,300 Ib. 
A car of high strength steel, of the same dimensions 
and equal cubic capacity, assembled largely by welding, 
designated X-41, weighs 45,400 Ib. This car has trucks 
which weigh 2,650 Ib. less than those on the X-38. The 
weight reduction in the body alone due to the use of high 
strength steel and welding is 7,240 1b. 

The adaptability and versatility of high-strength steels 
are shown by the variety of the equipment in which they 
were applied. Designers of box, automobile and refrig- 
erator cars have used these steels in various combinations 
of spot-welded, fusion-welded and riveted constructions, 
which in general are intended to provide strength equal to 
that of conventional cars with a substantial reduction of 
dead weight. 

Hopper, gondola and ore cars involve some problems 
not found in house cars, because open top equipment 
is often subject to more corrosive conditions, abrasion and 
abusive service. Some railroads want open-top cars built 
of high-strength steel with the maximum practical reduc- 
tion of sections to decrease weight and increase capacity, 
at the same time aiming for strength and service life equal 
to conventional equipment. Others use these steels with 
no reduction of section, to decrease maintenance costs 
and lengthen the life of the car structure, while many 
roads choose compromise designs which give both a sub- 
stantial increase in service life and a substantial decrease 
in weight. 

Because open-top cars can usually carry the maximum 
permissible tonnage of lading, the advantage of weight 
saving in equipment is evident, since any reduction in light 
weight brings an equal increase in the load limit. Car 
designers and users often ask how much weight reduc- 
tion can be made in hopper cars without a substantial 
increase in repair costs or shortening of the cars’ ser- 
vice life. The answer to this question will vary slightly 
for different roads, because it depends on the type of 
lading and operatiing conditions. Some indications of the 
serviceability of high-strength steel which has much 
improved corrosion resistance can be gained from ex- 
perience with extremely light 50-ton hopper cars weighing 
30.500 Ib. built by the Pressed Steel Car Company in 
1935. In these cars, the sides and ends were reduced 
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from %¢ in. to 52 in.; the floors, usually 34 in., varied 
from 364 i in at the top to %42 in. at the bottom. After 
eleven years’ service on three roads, not one of these cars 
has yet required overhauling for replacement of sides or 
floors. 

During the war years, the railroads have demonstrated 
their ability to operate efficiently and profitably with a 
large volume of traffic. The trend now is toward more 
normal conditions and it is opportune to ask: What about 
the future? Estimates of traffic during the postwar years 
made by the Interstate Commerce Commission probably 
provide the best basis for looking ahead. 


_The I. C. C. Traffic Forecast 


In 1939 the Class I railways hauled 43.4 per cent of 
the total revenue ton miles of domestic freight transporta- 
tion; in 1943 the railroad proportion was 68.8 per cent. 


Table I—Shifts in Domestic Transportation, 1939 to 1943 
Revenue ton-miles (000,000) Per cent of total 
oe Pe Se EN 

Per cent 


Type of hauler 1939 1943 change 1939 1943 
Class I railways ............ 333,438 727,075 +118 43.4 68.8 
Motor trucks 
Common and contract haulers. 20,500 37.000 + 80 2.7 a5 
Private trucks ......... ... 29,700 23,600 - 26 3.9 oe 
Total motor trucks ........... 50,200 6,600 + 21 6.5 5.7 
Water-borne: 
Coastwise and intercoastal.... 225,896 27,000 - 88 29.4 2.6 
Great Lakes ................ 76,312 111,604 + 46 99 10.0 
Inland waterways .......... 19,937 25,365 + 27 2.6 2.4 
Total water-borne ........ . 322,045 163,969 - 49 41.9 15.6 
Pipelines 2 1.0... www eee 63,100 105,000 + 66 8.2 9.4 
Airlines, mail express ........ 11 50 +355 001 .005 
Total domestic traffic ........ 768,794 1,056,694 + 37 


Postwar TRAFFIC Eerie eres (INTERSTATE Com since Coit Mission) 
8 


Ton-miles (000,000,000) 9 4 
for each type hauler Est. A* Est. Ct Est. A* Est.Ct Est. Ke Est. Ct 


Class I railroads ...... . 507.0 453.6 $29.9 461.2 
Intercity, for-hire trucks 30.6 27.2 32.3 28.3 34.0 28.9 
Intercity, private trucks 52.2 44.6 56.0 47.1 59.8 48.4 
Water-borne, domestic.. 397.2 361.2 415.2 373.2 433.2 379.2 
Pipe lines ............ 110.3 104.9 116.1 109.8 121.9 113.8 
‘Totals. .sot ety. Kish 1074.4 976.2 1126.6 1012.0 1178.8 1031.5 


* Based on full national employment. 
+ Based on lowest national employment. 


The shift in freight traffic for these years and the ICC 
estimates for 1947, 1948 and 1949 are shown in Table I. 

The ton mileage of water-borne traffic, shown in Table 
J, is based on the actual water mileage and therefore 
is substantially more than the increase of railroad ton 
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mileage resulting from the transfer of such traffic to the 
rails. Since 1923, the trend of intercoastal freight ship- 
ment has been downward but coastwise ton mileage in- 
creased nearly threefold from 1920 to 1929 and in 1940 
was 80 per cent above 1929. In prewar years, about 48 
per cent of the coastwise traffic was in the Atlantic, 29 
per cent in the Gulf and 23 per cent in the Pacific. 

Examination of the trend of traffic carried by various 
transportation agencies before and during the war indi- 
cates that probable decrease in production and resump- 
tion of coastal and intercoastal shipping will account for 
the drop in railroad traffic forecast by the Interstate Com- 
merce Commission. 

Substantial increases in the costs of conducting trans- 
portation and maintaining facilities occurred during the 
war. From 1940 to 1944 freight service operating ex- 
penses per thousand gross ton-miles went up from $2.36 
to $2.86, or 21.2 per cent, despite the 17 per cent 
increase in train load. Higher wages will certainly bring 
about another increase in unit costs. In the next few 
years competition will be intensified and if the railroads 
are to hold or increase their share of freight transportation 
above that which they enjoyed in the prewar era, they 
will be interested in adopting all the practical means of 
reducing overall expenses. One of the methods which is 
continually gaining acceptance hy more railroads is the 
use of high-strength steel for freight-car construction, be- 
cause such materials permit reduction in dead weight of 
cars and increased potential payload capacity, thereby de- 
creasing the ratio of tare ton miles to revenue ton miles. 
The most widely used of these high-strength steels, 
U. S. S. Cor-Ten, has been applied in more than 62,000 
freight cars for service in the United States. 

A practical demonstration of what can be accomplished 
with lighter freight equipment built of high-strength 
steel is shown in Fig. 2. The lower line of this chart 
shows the ratio of dead weight to load on one railroad 
that has heavy traffic. Comparing 1935 with 1920, the 
ratio for this road had risen from .502 to .567 or 13 per 
cent. In 1935, the installation of lightweight high- 
strength steel equipment was begun on this road. By 
1940, the influence of the new cars had made itself 
felt to such an extent that the dead weight ratio had 
dropped from .567 to .456, 19.6 per cent lower than 1935 
and 9.2 per cent below 1920. This is the lowest ratio 

(Continued on page 298 ) 
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Fig. 2—The effect of light- 
weight cars on the deadweight 
ratio 
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Chicago & North Western 


4-8-4 Locomotives Modernized 


North Western Class-H locomotive after being overhauled and modernized at the Chicago shops 


Tue Chicago & North Western recently turned out of 
its Chicago shops and christened with appropriate cere- 
monies the first of 35 Class-H steam locomotives which 
this road plans to overhaul thoroughly and modernize in 
company shops so they will be practically the equivalent 
of new power and well adapted to meet modern heavy, 
high-speed passenger or freight service requirements. Im- 
provements have been authorized for the first 20 of these 
locomotives, which are expected to be put through the 
shop at the rate of about one a month, once the regular 
routine of operations is established and materials become 
readily available. 

The original Class-H locomotives, built for the North 
Western by the Baldwin Locomotive Works in 1929, were 
a heavy 4-8-4 type with 275 Ib. boiler pressure, 27-in. by 
32-in. cylinders, 76-in. driving wheels, 288,000 lb. weight 
on drivers and developing 84,200 Ib. tractive effort, in- 
cluding 12,400 lb. available with the Franklin booster 
cut in. They were equipped with Commonwealth bed- 
frames and water-bottom tender frames, Type E super- 
heater, Worthington Type S feedwater heater, and three 
Thermic syphons, two in the firebox and one in the 5-ft. 
combustion chamber. The tender was designed to carry 
18,000 gal. of water and 20 tons of coal. 

Cast-steel bedframes for the Class-H locomotives were 
among the first cast to this large size and being made 17 
years ago, did not include the refinements of design and 
overall strength now being secured with improved 
foundry practice and high-tensile alloy steels. As a con- 
sequence, these original bedframes were subject to break- 
age, especially at the expanded cradle frame under the 
firebox, which sometimes failed even under relatively 
light shocks. Other details of the locomotive showed 
weaknesses and caused excessive maintenance cost and 
out-of-service time at repair shops and enginehouses with 
attendant serious loss of service mileage. 

The management of the North Western was faced with 
three alternatives, namely: to continue to repair these 
locomotives in kind; to scrap them and purchase new 
motive power ; or to institute an extensive reconstruction 
program whereby weaknesses in either materials or design 
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Reconstruction of 35 steam 
locomotives promises reduced 
maintenance costs and in- 
creased availability—Bed cast- 
ings, fireboxes and many 
mechanical details changed 


would be eliminated, so far as possible, and the loco- 
motives thoroughly modernized. The last alternative was 
chosen and among other important factors in this decision 
was the possibility it afforded of maintaining a more 
uniform force and production schedule at the Chicago 
locomotive shops during the reconstruction program.. 
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Hulson grates, and Thermic syphons in the firebox and combustion 
chamber 
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Bed-casting bracket which supports multiple-bearing guides independ- 
ently of the cylinder 


Major Improvements Contemplated 


With no change in steam pressure, cylinder size or 
booster capacity, the tractive force of the improved Class- 
H locomotive, now known as the Class H-1, is unchanged. 
Certain alterations in boiler details, however, and es- 
pecially the enlargement and streamlining of steam and 
exhaust passages, the use of a larger exhaust nozzle and 
steam ports increased from 1% in. to 214 in. are expected 
to give a definite increase in horsepower capacity at high 
speeds. The flexibility of operation and riding qualities 
of the H-1 locomotive are also definitely improved. 

In addition to the new General Steel Castings Corpora- 
tion nickel-steel cast bedframes with integral back cylinder 
heads and air reservoirs and straight frames under the 
firebox instead of the former “banjo” cradle design, major 
improvements to the locomotive include the application 
of Timken roller-bearings to all axles, Boxpok driving 
wheels cross balanced for speeds of 90 miles an hour on 
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110-Ib. rail, Baldwin nickel-steel rods and multiple-bearing 
crossheads, larger boiler tubes, flues and also superheater 
units, American multiple throttle and superheater header, 
an additional Thermic Syphon in the combustion chamber, 
Hulson tuyere-type grates, improved front end design, 
and cab support. 

Westinghouse air brake equipment is installed, with 
the foundation brake system divided into two separate 
units; one set of cylinders operating on the front two 
pairs of drivers and the other on the rear two pairs 
Spring rigging of new design involves the use of Ex- 
Cell-O pins and bushings with increased bearing area 
which will not only give longer service life but facilitate 
renewing the pins and bushings when this becomes neces- 
sary. Franklin automatic compensators and snubbers are 
designed to take up lost motion between the roller-bearing 
housings and frame pedestal jaws, thus preventing the 
development of driving-box pound and wear due to this 
cause. McGill needle roller bearings are used in valve- 
motion parts including the link trunnions, lifter links, 
both ends of the radius bars, front ends of the eccentric 
rods and lower ends of the combination levers. 

Force feed lubrication is supplied to all roller-bearing 
housings and pedestal openings, frame shoes, trailer-truck 
and engine-truck center plates, link trunnions, main and 
valve crosshead guides, Franklin floating block between 
locomotive and tender, and boiler bearings and expansion 
pads. The provision of ample lubrication for all wearing 
surfaces, coupled with extensive use of roller bearings is 
expected to minimize necessary terminal attention and 
permit operating Class H-1 locomotives for long periods 
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Bedframe extension which replaces waist sheets in supporting the 
boiler barrel 


Raliway Mechanica! Enginecr 
z JUNE, 1946 


without major repairs which will be much easier and less 
expensive to make than with the earlier design. 


Principal Changes in the Boilers 


Changes in the Class H-1 boiler include the application 
of a new all-welded firebox with two Thermic syphons 
of improved design in the firebox proper and two in the 
combustion chamber. The back flue sheet has a knuckle 
radius of 4 in. and is designed for the installation of 
boiler tubes enlarged from 2 in. to 2% in., and flues from 
3% in. to 4 in. The Type E superheater units also are 
increased in size from 1 in. to 13% in. and connected to a 
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Section A-A 
The new eccentric crank weighs on!y 190 Ib. 


new American combination header and multiple throttle 
in the front end. 

The smokebox design has been simplified and im- 
proved in certain particulars to give more uniform gas 
travel and help produce adequate draft with reduced back 
pressure. Calling the net gas area of 1,338 sq. in. through 
tubes and flues 100 per cent, the gas areas in the smoke- 
box are as follows: Maximum area under the table 
plate, 2,040 sq. in., or 153 per cent; minimum area under 
table plate, 1,074 sq. in., or 80 per cent; area under draft 
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No. of Pedestal Right or Left 


Frame pedestal binders have longer bearing on the toes and larger 
fillets 


sheet, 992 sq. in., or 74 per cent; gas area through net- 
ting box, 2,180 sq. in., or 163 per cent; and area of 204% 
in. stack choke, 24 per cent. The 834-in. conventional 
round exhaust nozzle with five splitters on Locomotive 
3004 has a net area of 32 sq. in. Hulson annular ported 
exhaust nozzles will be. used on subsequent Class H-1 
locomotives. 

Two waist sheets in the original locomotive have been 
removed and replaced by a single pair of bearing shoes on 
a bedframe extension under the barrel of the boiler. The 
back end of the boiler is supported on four lubricated 
expansion pads cast integral with the rear bedframe. 
In order to avoid difficulties caused by expansion, the 
usual cab connection to the bedframe is dispensed with 
and the cab is supported entirely from the boiler by the 
Alco patented cab sappan, so that the cab and all pipes 
move with it. 

Side boiler checks on the original locomotive are re- 
placed by a single Sellers duplex check valve just ahead 
of the sand dome on the top center line of the boiler. Ash- 
pan swipes, connected to the Wilson blow-off cock at each 
back corner of the ash pan, consist of a pipe extending 
along each side of the ash pan, capped at the forward end 
and having a number of short flattened-pipe nozzles 
directed Cown the ash pan slope sheets so that these sheets 
can ‘e readily cleared of ashes when desired by opening 


Improvements in wheels, rods, valve gear and guides 
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the rear blow-off cocks for a short period. An ash-pan 
thawing device is operated from a 14-in. valve tapped 
into the water space on the back boiler head. 


Lightweight Reciprocating Parts 


Numerous other improvements are included in the 
Class H-1 locomotive design. For example, lightweight 
electric-steel pistons are used having Locomotive Finished 
Materials Company lip-type packing. The manganese- 
vanadium-steel multiple-bearing crossheads operate in 
guides supported entirely by frame brackets with no con- 
nection to the cylinder. The high-strength nickel-steel 
rods, supplied by the Baldwin Locomotive Works, include 
tandem main rods and floating bushings, lubricated 
through the hollow crank pins. 

The eccentric cranks and rods are also of special light- 
weight design, made of S. A. E. 1030 steel, normalized at 
1 550 to 1,600 deg. F. and drawn at 1,550 to 1,175 deg. F. 
The section 2 in. wide through both sides, shown in the 
drawing, has been increased from 1% @ in. The esti- 
mated weight of each eccentric crank, complete with 
bolts, washer, nuts, etc., is 190 Ib. The lightweight eccen- 
tric rod weighs 125 lb. The pedestal frame toes and 
binders are redesigned for greater strength and inter- 
changeability. As shown in another drawing, the length 
of the toe has been increased to 7 in. and large radii are 
provided at all corners. Each end of the binder is drilled 
with three 1% g-in. holes to accommodate the two 114-in. 
binder bolts and one 114-in. binder stud, the latter being 
turned into a tapped hole in the bottom of the pedestal 
toe. Thus each binder is held securely in place with four 
bolts and two studs. The drawbars on this locomotive are 
bushed to give greater service life and ease of repairs. 

Wearing surfaces on the valve-gear links and link 
blocks are flame hardened. The steel valve crosshead 

ides are bronzed lined. Steel and phosphor-bronze 
rame shoes of special design are used on the straight 
pedestal faces. S. A. E. standard threads are used on all 
valve-gear parts and eccentric-crank bolts in order to 
permit finer adjustment of bolt and nut tension and still 
permit inserting split pins without the necessity of back- 
ing off the nut. 

The controlled lateral-motion device which permitted 
2-in. of lateral has been removed from the front driving 
wheels and % in. of free lateral substituted. The front 
locomotive truck has been rebuilt with 20 per cent resist- 
ance rockers instead of 30 per cent. The front pilot 
beam is another detail part cast integral with the bed- 
frame. All pipes, insofar as practicable, have been welded 
to eliminate joints and attendant possibility of leakage. 
A limited number of pipe couplings are used to permit 
taking off long sections of pipe as a unit in case of lag- 
ging removal or extensive general repairs. Vapor cooling 
coils for compressed air are of the fin-type which effects 
a substantial decrease in the necessary length of radiation 
pipe and contributes to a neat appearance and good lines 
on the side of the locomotive. Graham-White sanders 
used on this locomotive are equipped with Type-E valves 
for cleaning the sanders automatically. 


Lightweight Cars— 
A Corrective 
(Continued from page 294) 


which we have found for any railroad and the only known 
instance of a dead weight ratio for 1940 better than that 
of 1920. This achievement is particularly noteworthy 
in view of the fact that Class I railroads, considered as 
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a whole, had an increase of 35.1 per cent in the ratio of 
dead weight to lading from 1920 to 1940. 

The Design Committee of the American Railway Car 
Institute and the Committee on Car Construction of the 
Mechanical Division of the Association of American Rail- 
roads have been preparing designs of high-strength steel 
freight cars with a view to having them adopted as alter- 
nate standards. It is expected that the forthcoming an- 
nual report of the Car Construction Committee will 
include designs for box cars, 50-ton and 70-ton hopper 
cars, and fixed-end and drop-end gondolas. ` This is an 
indication of the more general acceptance of lightweight 
high-strength steel freight cars and can be expected to 
accelerate the adoption of such equipment by roads that 
wish to adhere to standard designs of the A.A.R. 


Ingalls Builds 


First Diesel Locomotive 

(Continued from page 291) 
maximum, with a continuous rating of 1,760 amperes at 
660 r.p.m. The fan generator is attached to an exten- 
sion of the main generator shaft, and the exciter and aux- 
iliary generators are driven by vee-belts from a sheave 
on the end of the fan generator. 

The traction motors are Westinghouse Type 370-F 
with a gear ratio of 15 to 63. These motors are cooled 
by motor-driven blowers, discharging air through flexible 
connections to the top of the traction motors. The use 
of the electrically-driven traction-motor blowers makes it 
possible to maintain motor cooling even when the Diesel 
engine is idling. Blowers take cool air from the outside, 
which passes through a screen and baffle filter, producing 
clean, dry air for the traction motors. 

The exciter is of the differential series-field type, and 
is both separately- and self-excited to produce the desired 
engine-loading characteristics. It is supplemented by the 
Westinghouse auto-load system of load control which 
reduces the generator power demand on the engine, if the 
engine is unable to develop its normal output for any 
reason and prevents overloading. 

The traction motors are connected permanently in 
series-parallel only, thus eliminating the apparatus re- 
quired for transition from series to series-parallel. In 
addition to the saving in switches and relays, the opera- 
tion is improved by the steady application of power dur- 
ing the acceleration of the train. At higher speeds there 
are two stages of field shunting. 

The use of conduit has been eliminated on the locomo- 
tive. All cable is of the lead- and bronze-armored type 
with varnished cambric insulation, a type of cable used 
in marine installation for many years because of its re- 
sistance to heat, cold, moisture, oil and mechanical injury. 
The connections to traction motor leads are made in wa- 
tertight junction boxes instead of the usual connectors 
and tubes or tape. Junction boxes and terminal strips 
are also used for electrical connections throughout the 
locomotive. 


LONG PULL FOR ONE LOcoMOTIVE.—During the German break- 
through in the ’44 winter, numerous heavy trains of supplies moved 
out of the Antwerp (Belgium) docks for forward areas. What 
is believed to be the largest moved in that area was operated by 
a crew of the 743rd Railway Operating Battalion, with a single 
U. S. Army 2-8-0 locomotive hauling 101 loaded cars. The train 
crew included: T/5 John H. Riley, engineer, of Spencer, N. C; 
T/5 Marshall M. Floyd, fireman, from Henderson, N. C., and 
Sgt. Ralph E. Lowry, conductor, of Cambridge, Ohio. S/Sgt. 
Vernon L. Taggart, of Memphis, Tenn., was on duty as yard- 
master at that time. 
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Causes and Remedies of 


Fires in Diesel Locomotives 


P rosary the most surprising fact about the Diesel loco- 
motive is its susceptibility to damage by fire. When this 
type of motive power was introduced on the railroads al- 
most everyone felt that loss or damage from fire would 
be the least serious of all the accidents which might be 
encountered with it. The belief was general that now we 
had a piece of equipment about which there was nothing 
to burn and that Diesel fuel oil, having a flash point above 
the critical range, did not introduce a serious fire hazard. 
The manufacturers evidently also felt the fire hazards 
were nominal, for the only fire protection provided on the 
locomotives consisted originally of first-aid hand appli- 
ances, principally for incipient electrical or oil fires. These 
consisted generally of a one-quart carbon-tetrachloride 
extinguisher in each locomotive cab and one or two one- 
gallon carbon-tetrachloride extinguishers in each engine 
compartment. 

The belief that the Diesel locomotive was invulnerable 
to loss by fire was soon shattered by serious fire damage 
to a locomotive on a test run in the Southwest. There 
were extenuating circumstances, consisting of a broken 
hose to temporary auxiliary fuel-oil tanks, in connection 
with this loss, however, to which the large damage was at- 
tributed and the experience did little to dissipate the im- 
pression that under normal conditions fires could not oc- 
cur. Fires of varying degree continued to occur in Diesels 
until, in a number of cases, exceptionally high losses were 
experienced because of damage by fire, and even greater 


losses because the locomotives were out of service for peri- 


ods ranging up to more than 90 days. 

The causes of fires in Diesel locomotives vary from 
common hazards and carelessness, through inherent haz- 
ards of wear and tear, to freakish accidents. It might be 
well here to review some of the more generally known 
losses on railroads throughout the United States to show 
just what may be expected to cause fires in connection 
with the operation of this equipment. 


Failures of Thermal Elements in Switches 


Fire is reported to have occurred in the B-unit of a 
locomotive due to the failure of the thermal element in the 
high-temperature switch in the A-unit. Steam pipes be- 
came heated above the ignition point of the fuel oil and 
oil-soaked dirt around the lagging caught fire. The hand 
fire extinguishers were of insufficient volume to extinguish 
the fire, so the train was run several miles to the nearest 
shop and the shop fire brigade put out the fire with foam 
extinguishers. Most of the fire was underneath the loco- 
Motive in the vicinity of the fuel tanks and the circum- 
stances would indicate that brake-shoe sparks, rather than 
overheated pipes, were the underlying cause. Fires have 
occurred, however, from overheated pipes caused by fail- 
ure of the thermal elements in the high-temperature and 
other switches at the flash boilers. The fire damage in 
this case was between $12,000 and $15,000. 

The back-firing of a flash boiler, probably due to the 
failure of the thermal element in the oil-flow switch, set 
fire to excessive carbon accumulations. The fire was put 
out by extinguishers on the locomotive and caused dam- 
age of less than $100. 
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Fire occurred in dust and oil-saturated dirt on over- 
heated steam pipes above the fuel tanks of a Diesel loco- 
motive. The tank exploded and dropped to the ground. 
The fire was extinguished by the use of carbon-tetrachlo- 
ride extinguishers after causing damage amounting to be- 
tween $7,000 and $10,000. 


Brake-Shoe Sparks 


Sparks from brake shoes ignited grease and oil-soaked 
dirt on the fuel tanks and trucks. The extinguishers on 
the locomotive were inadequate to put out the fire which 
started when the brakes were applied for a station stop 
and it was brought under control by the city fire depart- 
ment. The damage was between $55,000 and $60,000. 

Sparks from the brake shoes set fire to the oil-soaked 
dirt on the top of the fuel tanks. The fire was extin- 
guished by a city fire department. Damage was between 
$1,000 and $2,000. x 

Fire caused by brake-shoe sparks igniting oil-soaked 
dirt on tanks and trucks caused damage of about $60,000. 
The unusual feature of this fire was that a section of a 
tire and flange broke from one idler wheel of a six-wheel 
traction-motor truck and probably punctured the fuel tank. 
The train ran 13 miles before the brakes were applied for 
a station stop. Upon the application of the brakes the 
rigging was immediately torn loose, further damaging the 
fuel tank, and leaking oil and oil-soaked dirt were ignited 
by sparks from the brake shoes. 

Fire started by sparks from brake shoes igniting oil and 
oil-soaked dirt under a Diesel locomotive caused damage 
of between $140,000 and $150,000 to the locomotive and 
the adjoining luncheon car. 


Short Circuits 


A fire started from a short circuit in a traction motor, 
causing damage of about $40,000. All carbton-tetrachlo- 
ride extinguishers on the locomotive were used but were 
of insufficient volume. The fire was extinguished by the 
city fire department. 

Fire occurred in the No. 1 traction motor of a Diesel 
locomotive due to a short circuit in motor leads. It was 
extinguished by the city fire department. The damage 
was nominal. 

In some cases where small fires occur in traction mo- 
tors the carbon-tetrachloride extinguishers are discharged 
into the blowers in the engine compartment and this forces 
enough vapor through the traction motors to extinguish 
the fire. 

Fire occurred in the engine compartment of a Diesel 
locomotive because of a lighted cigarette thrown on the 
floor behind the fuel pump. This fire was extinguished by 
the city fire department. The damage to the locomotive 
was between $1,000 and $2,000. 

A piece of a broken brake shoe or a broken rail head 
punctured the fuel tank on a Diesel locomotive resulting 
in the loss of fuel and eventually a fire damage. Screen 
tank guards were designed and installed to protect the 
fuel tanks against this hazard. 
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A piece of broken rail punctured a fuel-oil tank of a 
Diesel locomotive and the accident was not discovered 
until the locomotive stopped from lack of fuel. The ques- 
tion of the advisability of providing fuel-tank guards was 
investigated by this road. 

These losses were picked at random and represent only 
a small percentage of the number of fires occurring in this 
type of equipment. They give, however, a general idea 
of the varying causes of fires in Diesel locomotives and 
show that large fire losses can and do occur. They also 
give some idea of what may be expected in future losses 
unless improvements are made in operational and mainte- 
nance features and unless fire protection appliances of 
greater capacity and effectiveness are provided. 


What Are the Remedies? 


It is practically impossible to prevent the leaking of 
fuel oil where screw connections are used. For this rea- 
son there will always be some slight leakage of oil around 
the fueling system of a Diesel locomotive. There is also 
considerable leakage of lubricating oil around Diesel en- 
gines. With such leakages the dust and dirt accumula- 
tions on the fuel tanks, trucks and traction motors, air 
reservoirs and cooling fins, and battery cabinets or water 
tanks soon become saturated and any source of ignition 
may start a fire. Thorough cleaning at the end of each 
run of approximately 1,000 miles is necessary. This clean- 
ing should include the removal of all oil and dirt accumu- 
lations on fuel tanks, trucks and traction motors, air reser- 
voirs and cooling fins, battery cabinets or water tanks, 
center castings except for the lubricating grease at the felt 
seal at the center pin, and oil on underframes. 

The interiors of Diesel locomotives are difficult to clean 
thoroughly because oil and dirt accumulate around pipes, 
under pipe guards and around engine and motor bases. 
The numerous semi-concealed spaces behind cabinets, un- 
der cabs and in front ends are used by crews for the stor- 
age of combustible materials of every kind, including 
paper cups, wiping rags, fusees, old clothing, pasteboard 
mats, etc., and these accumulations add to the fire hazard. 
The interiors should therefore be cleaned thoroughly at 
the end of each trip, with particular attention paid to oil, 
oil-soaked dirt and to combustible materials in semi-con- 
cealed spaces. 

Smoking should never be permitted in the engine com- 
partments of Diesel locomotives. Conspicuous signs 
should be painted inside the locomotives where they can 
be readily seen upon entering the compartments. 

The thermal elements in the high-temperature and simi- 
lar control switches should be replaced at least every six 
months. Some roads renew these elements every 90 days. 

Sparks from locomotive brake shoes are responsible for 
the fires which have done the most damage to Diesel equip- 
ment. It is noted that many of the locomotives set on fire 
by these sparks were running backwards (B-end first) 
at the time, thus having the fuel tanks more exposed to 
sparks than when running in the forward direction. Ad- 
ditional protection of these tanks against sparks when 
locomotives are operated backwards may merit investi- 
gation. 

It is understood that some tests are being made with 
specially designed carbon-insert brake shoes in an attempt 
to eliminate the brake-shoe spark hazard. These brake 
shoes will reduce but will probably not totally eliminate 
sparks. 

The one effective way to prevent fires starting from 
brake-shoe sparks is to bring the trains to a stop with the 
train brakes, using the locomotive brakes only for emer- 
gency purposes. Such stops with train brakes and with 
slight power application on steam locomotives have been 
advocated and used on numerous railroads for many years. 
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The weight of a Diesel locomotive on a streamlined train, 
however, is probably 30 per cent of the entire train weight 
and, with the high speeds used, it is questionable whether 
satisfactory station stops could be made with the train 
brakes alone unless the application was begun much fur- 
ther.from the station than is now the practice. However, 
some railroads are using only the train brakes, as far as 
practicable, in stopping Diesel-powered trains. 


What Is the Best Fire Protection? 


The fire-protection appliances originally furnished on 
Diesel locomotives consisted of a one-quart carbon-tetra- 
chloride extinguisher in each cab and two one-gallon car- 
bon-tetrachloride extinguishers in the engine compart- 
ment. Experience has shown that this limited protection 
is inadequate for many of the fires occurring in this type 
of equipment. 

Some railroads have installed two 20-lb. carbon dioxide 
extinguishers on each locomotive in addition to the one- 
quart carbon-tetrachloride extinguisher in the cab. Other 
railroads have provided 50-lb. carbon-dioxide extinguish- 
ers, together with 25 ft. of hose and the usual “horn.” 
The equipping of locomotives with fog nozzles and one- 
inch hose has been approved by one railroad. 

One railroad is working toward the prevention as far 

as possible of all Diesel locomotive fires, the early detec- 
tion of fires not prevented and the installation of fire- 
fighting equipment to extinguish all fires detected. This 
railroad has equipped one locomotive with a smoke-detec- 
tion system, together with smoke accumulators over the 
traction motors and thermostats over the Diesel engines. 
For first-aid protection two 50-Ib. carbon-dioxide cylin- 
ders have been installed with the gas piped to hose outlets 
at the side doors and with about 50 ft. of hose to which 
a “horn.” is attached. In addition, a mechanical foam 
system of about 3,500-gal. capacity, with outside hose and 
controls, has been provided. 
* Some of the railroads have plans for the installation and 
tests of built-in manual or automatically controlled flood- 
ing systems for interior protection. That is to be sup- 
plied by multiple 50-Ib. carbom-dioxide cylinders with the 
gas piped to various outlets. 


Summary 


Summarizing, it is believed in the light of present 
knowledge of Diesel locomotive fires that (1) built-in 
foam-making or fog systems are desirable for exterior 
protection and will have considerable value for the pro- 
tection of the interiors of Diesel locomotives ; (2) built-in 
systems, either of the high-pressure or the low-pressure 
carbon-dioxide or fog types, are desirable for interior 
protection; (3) a smoke-detection and alarm system will 
enable the train crews to discover fires in their incipiency 
and thereby be better able to extinguish them before seri- 
ous damage is done, and (4) appropriate portable extin- 
guishers are necessary. 

It is sound engineering practice when designing indus- 
trial buildings to allow a certain percentage of the cost to 
cover the installation of fire-protection equipment. This 
percentage varies according to the degree of protection 
desired and the benefits to be derived from its installation, 
amounting in some cases to 10 per cent or more. The 
principal benefit to be derived from the installation of 
adequate fire-protection appliances on a Diesel locomotive 
is the continuing availability of the locomotive hauling 
trains, as compared to a possible lay-up of two or three 
months for major repairs of fire damage. 

The expenditure of from one to three per cent of the 
cost of each Diesel locomotive for the provision of adequate 
fire protection appliances is a small amount of pay for 
such availability. 
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EDITORIALS 


Journal Box Lids 


Tight journal box lids are generally considered to play 
an important part in minimizing hot boxes, owing to the 
exclusion of rain, snow, dirt and other foreign elements 
which have a known deleterious effect upon lubricating 
conditions. It may be said that even a tight journal 
box, well sealed at the front with an effective lid and 
at the back with a close-fitting dust guard may accumu- 
late water in the interior owing to condensation of mois- 
ture in the air when the car and journal box pass from 
warm to cold temperatures. One thing is sure, however, 
the moisture content of the box and packing will be 
vastly increased if the box lid is loose and the car passes 
through a heavy rain or snow storm. 

With a view to supplying factual information regard- 
ing the fit of journal box lids on railroad freight cars, 
the A. A. R. Mechanical Division released under date 
of April 20 a brief but highly illuminating report of the 
results of field observations made by members of the 
Committee on Lubrication of Cars and Locomotives on 
their respective railroads. Both owned and foreign cars 
were carefully inspected in this checkup, the minimum 
car age being 1 year; maximum, 46 years; and average, 
23 years. Similarly, the age of the side frames was 
noted and averaged 19 years. 

The total number of journal boxes checked by the 
committee was 2,671, including 2,243 integral and 428 
separable boxes. In general, hinge pin holes were found 
worn more than hinge pins, the figures regarding condi- 
tion being as follows: hinge pin holes, 581 good, 941 


fair, 1,132 poor; hinge pins, 907 good, 931 fair, 804. 


poor. Lugs were found out of gage with the face of the 
box to a maximum of 34 in. and an average of %p in. 
The wear on the face of the lugs reached a maximum 
of %4 in. and average %2 in. 

The “meat in the coconut” is the percentage of contact 
on the face of the box and, without going into details, 
2,400 journal boxes, or roughly 80 per cent of those 
examined, had less than 50 per cent contact of the lid 
on the face of the box. On 354 boxes, the area of con- 
tact was less than 10 per cent. Not many railroad ofi- 
cers, seriously at least, would advocate operating journal 
boxes without lids, but the conditions described will let 
in almost as much moisture and dirt over a period of 
time. 

In examining journal box lids, the check-up men- 
tioned covered a total of 2,660 lids, including 2,172 
pressed and 488 cast ; 934 roller and 1,723 friction shoe 
or equivalent. Most of these lids, 1,395 to be exact, 
opened for insertion of a %2-in. shim at a pull of O to 
101b. and this number rapidly dropped off with increas- 
ing pressures to 23 lids requiring 60 to 70 1b., and 4 lids 
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requiring over 100 lb. To pull the lid over the hinge 
lug to full open position required relatively higher press- 
ures, this being accomplished with less than 10 Ib. on 
only 290 cars, 50 to 60 Ib. on 295 cars and over 100 Ib. 
on 167 cars. It would seem that with a reasonably good 
fit of the lid on the face of the box, any pressure beyond 
that required to maintain a firm contact throughout the 
service life of the lid is not only unnecessary but a hin- 
drance to easy journal inspection and servicing. 


Ne Battery Charging? 

Since the beginning of practical electric car lighting in 
1885, the requirements of terminal battery charging 
have presented a problem every railroad would like to be 
without. Charging has been done in most cases by sta- 
tionary motor-generator sets supplying direct current 
to outlets in the yards through underground cables, 
portable charging cables being used between the outlets 
and the cars. The method requires that the cars stand 
in the yards through the charging period, it requires a 
considerable amount of labor, the cables and ducts are 
subject to rapid depreciation and the system is elec- 
trically inefficient. Difficulties have increased, first with 
the growth of lighting loads and then with the coming 
of air-conditioning, until, under heavy traffic require- 
ments, it is often necessary to charge as much as pos- 
sible in the brief time the car is in the yard with the 
hope the battery will receive enough en route from the 
car generator to avoid a failure. 

The situation has been greatly relieved by the use of 
three-phase, 220-volt, a.c. standby power systems. In 
addition to supplying power at terminals for precool- 
ing, they are used to charge batteries by means of port- 
able rectifiers, or motor-generator sets, or by equipment 
on the car. Probably most important in preventing low 
batteries and for insuring satisfactory equipment per- 
formance is the design of car systems which adequately 
meet operating conditions. 

One of the early sources of low batteries on air-condi- 
tioned cars was inadequate size of conductors, resulting 
in low motor voltage, long hours of operation, high elec- 
trical losses and, naturally, discharged batteries. Many 
32-volt cars have been redesigned to have adequate size 
conductors and short runs between the battery and the 
generator and the compressor motor, but higher voltages 
offer definite advantages, and the trend in new cars is 
to 64 or 110 volts d.c. or even to a total or partial use 
of 220-volt, three-phase, a.c. power. 

One of the 110-d.c./220-a.c. systems soon to be placed 
in service is described in the electrical section of this 
issue. A 110-volt, d.c. generator with an 88-cell battery 
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supplies an inverted rotary convertor and self-regulating 
transformer producing 220-volt, three-phase, a.c. power 
to all motors and 110/220-volt a.c. power for lighting. 
A receptacle is available for receiving a.c. standby pow- 
er, but this does not provide for battery charging. When 
asked about this, the designer stated that their 110-volt 
cars do not require charging at terminals. That raises 
the question as to whether it is due to the use of 110- 
volts, to operating conditions, or to ample generator and 
battery capacity—but the fact remains—battery charg- 
ing is not required. 

There are other ways of avoiding battery charging. 
One is head-end power systems, but these, so far at 
least, have failed to meet general railroad conditions. 
Individual car supply systems employing propane 
burning engines to drive compressors and generators 
have, on the other hand, been eminently successful. One 
application of Diesel-driven generators did not work out 
well, but other cars with Diesel-electric power plants are 
under construction, and are being tested under service 
conditions. Another type of equipment which will be 
applied to a number of cars generates from the axle at 
110 volts and by means of an Amplidyne invertor sup- 
plies 220-volts a.c. for lighting and motors. 

Whatever may be the best way to do it, the avoidance 
of terminal battery charging has obvious advantages. 
Doing away with charging facilities altogether would 
probably be impracticable and perhaps unwise, but the 
evidence now available indicates it might be reduced 
considerably. It would mean some increase in cost of 
car equipment, but it should offer definite advantages 
to the operating department by reducing the time cars 
are tied up for battery charging and insuring against 
failure in service. Although operating conditions are 
different on each railroad, it would appear that some 
interesting calculations could be made comparing the 
cost of terminal charging (including the holding of cars 
for this purpose) against the cost of equipment which 
would make terminal charging unnecessary. 


Good Design 
Is Engineered 


Good design requires a knowledge of engineering prin- 
ciples and the ability to apply these principles to a par- 
ticular set of conditions. These requirements are usu- 
ally sufficient to limit the shop equipment or car and 
locomotive parts that should be designed and built by 
shop forces to simple structures subjected only to static 
loads and upon which safety is not dependent. The 
assumption of an engineer’s responsibility by unqualified 
personnel can be both costly and disastrous. 

__ A designer must know the stresses which each mem- 
ber of a structure will carry and the physical properties 
of the materials that are to be used in its construction. 
The stresses can only be calculated when all forces act- 
ing on the structure are known; the physical properties 
are determined by laboratory tests. When varying or 
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dynamic forces are involved, a situation frequently con- 
fronting a designer of locomotive and car parts, shop 
personnel are usually in a position where they must 
guess at the strength to be built into a particular part. 
Without test reports they must guess at the strengths 
obtained with the materials employed. Guessing gen- 
erally results in a structure that is either unsafe or one 
that is far stronger than that required for the job. A 
glance at many of the shop devices is evidence enough 
that a lot of guessing entered into their design, although, 
fortunately, they are usually made overly safe. 

If a railroad has an adequate engineering staff it 
should be used and consulted before the shops make any 
important structure or parts of a structure—even the 
smallest bolt can be important. If a railroad does not 
have an adequate engineering staff then it should acquire 
one—to save time, material and grief. 


Better Locomotive 
Cost Data Are Needed 


Throughout its entire existence the steam locomotive has 
been handicapped, whenever comparisons with compet- 
ing types of motive power are concerned, in the matter 
of accuracy of cost data. This is especially true in re- 
lation to comparative figures with respect to the Diesel. 
All other things being equal, Diesel locomotive cost fig- 
ures are probably more accurate than those relating to 
steam (1) because more complete records were set up 
by the railroads ; (2) because the principal manufacturer 
of Diesel-electric motive power developed rather elab- 
orate cost and maintenance records and encouraged the 
railroads to make use of them and (3) because, in some 
instances, there were railroad men who wanted to prove 
that the Diesel could not compete with steam power in 
the matter of costs. 

It seems about time that railroad operating and me- 
chanical department men did some constructive think- 
ing on this subject and, in cooperation with the manu- 
facturers of Diesel-electric locomotives and their appur- 
tenances, developed an acceptable system of keeping 
operating and maintenance records with respect to steam 
and Diesel power which could be used by all railroads 
operating both types of power and which would contain 
data permitting it to be related definitely to the condi- 
tions of operation on a specific road. Operating costs 
are going to have such an important bearing in the next 
few years that we can not afford to continue expending 
the time and effort to produce figures which only serve 
to conceal facts of real value. 

Three items of operating expense stand out above all 
others; these are wages, fuel and repairs. 

Whatever changes affect the wage schedule will affect 
both steam and Diesel operation and the ultimate effect 
on the cost of locomotive operation will be influenced 
largely by the manner and extent of the use of these 
two types of power. 

In the matter of fuel costs, it might be well to look 
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carefully into the question of how fuel records for mo- 
tive power are developed. Fortunately, in the matter 
ot Diesel fuel costs, we may assume that they are 
reasonably accurate for, after all, Diesel fuel is metered 
fuel. Most every railroad man intimately associated 
with steam locomotive operation has a fair idea of how 
accurate the fuel cost figures of steam locomotive opera- 
tion are with respect to any specific class or group of 
locomotives. Those who like to argue against the 
Diesel quite frequently draw attention to the prospect of 
substantial increases in the cost of fuel oil. It might 
be appropriate to point out that while the ultimate effect 
of John Lewis’ maneuverings in the bituminous coal field 
are still unknown, it is reasonably certain that solid 
locomotive fuel will eventually cost more money per ton. 
So, also, will the price of Diesel fuel oil eventually find 
its way to higher levels. Over a period of years, the 
chances are that both oil and coal will increase in cost 
at somewhat similar percentage rates. 

In the matter of repair costs, there is no real com- 
parison as matters stand today. It is a well known 
fact that locomotive repair costs, regardless of type, in- 
crease with the age of the equipment. Unless modern 
steam power is used as the basis of comparison with 
Diesel power—mile for mile and year for year—it is 
obvious that comparative costs mean very little. 

One of the.distinct advantages that the steam loco- 
motive has enjoyed has been the relatively low first cost 
but if the first cost of modern steam units, of either 
conventional or improved design, continues to increase 
at the rate which it has in the past five years, and con- 
versely, the first cost of the Diesel continues to decrease 
with volume production, the spread between the first 
cost of the two types of power will continually narrow. 
The steam locomotive can not afford a very much 
higher cost per horsepower. 


Atomic Power 


Those who have been inclined to speculate on the future 
of atomic power—and indeed who has not ?—and par- 
ticularly those who have'tried to stretch their imagina- 
tions to include the locomotive within range of future 
applications of atomic power will find it a matter of in- 
terest to learn that the subject is in the same specula- 
tive state when discussed by the atomic scientist as it is 
in their own minds. 

In the news columns of this issue a brief reference is 
made to an address by Doctor Enrico Fermi, Professor 
of Physics, University of Chicago, winner of the Nobel 
Prize in 1938 for work on bombardment of the atom, 
which he made before The George Westinghouse Cen- 
tennial Forum at Pittsburgh on May 17 in which he 
discussed this subject. The best prediction he offered, 
is that twenty or thirty years from now, perhaps, 
“there will be large central installations in which very 
great amounts of power will be produced and trans- 
formed into electrical energy or steam for local power 
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consumption.” Because of the necessity of surrounding 
the “pile” with a heavy shield—for example, a concrete 
wall several feet thick—“‘perhaps a large locomotive may 
be the smallest mobile unit in which an atomic plant 
conceivably could be installed.” 

This conservative speculation of an atomic physicist 
should relieve those now interested in a number of 
motive-power developments in which atom splitting 
plays no.part of any fear that this amazing new source 
of energy may “steal their show.” 


NEW BOOKS 


A CuronovocicaL History oF ELECTRICAL DEVELOP- 
MENT. Published by the National Electrical Manu- 
facturers Association, New York 17, N. Y. 154 
pages, 6% in. by 9%. Bound in Fabrikoid. Price 
$2.00. 

It is a story by dates of important happenings in the 
electrical industry. The manner of presentation is indi- 
cated by the following excerpts from the book: ‘400 
B.C. Democritus (460-357 B.C.), Greek Philosopher, 
propounds the theory of atomic structure of matter, say- 
ing atoms are in the perpetual motion and are indivisi- 
ble.” “1819 James Watt (1736-1819), Scottish engi- 
neer and inventor, famous for his improvements in steam 
engine design, dies. In his honor the name ‘watt’ is 
given to the unit of electric power.” ‘1836 Samuel 
Finley Breese Morse (1791-1872) makes his first tele- 
graph instrument from an old picture frame, exhibits it 
in 1837 at the University of the City of New York.” 
“1839 The first electrotypes are produced from a wood 
engraving by Joseph A. Adams of New York City. 
They were published the following year in ‘Mapes Mag- 
azine’.” “1874 Thomas Alva Edison (1847-1931), 
American electrician and inventor, develops the quad- 
ruplex telegraph system, permitting the sending of four 
messages over one wire simultaneously, two in each 
direction.” “1875 Elihu Thomson (1853-1937), 
American electrician, operates the first radio set in his- 
tory, antedating Hertz and Marconi.” “1885 George 
Westinghouse (1846-1914) of Pittsburgh, Pennsyl- 
vania, secures the Gaulard (see 1881) and Gibbs (see 
1881) patents by which the Westinghouse Electric 
Company develops and introduces alternating current 
in 1886.” “1889 Charles Proteus Steinmetz (1865- 
1923) of Germany arrives in the United States and 
starts work in Yonkers, New York, as a twelve-dollar- 
a-week electrical draftsman for Eickemeyer and Oster- 
held.” ‘1944 As of July, television broadcasts are 
being made from nine stations in the United States— 
three in New York, one each in Philadelphia and Al- 
bany-Schenectady, two each in Chicago and Los An- 
geles.” An appendix includes a list of National Elec- 
trical Manufacturers Association member companies. 
giving the name of the original company, the date of 
founding, and the name and title of the founder, and of 
the first president. 
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IN THE BACK SHOP . 
AND ENGINEHOUSE 


Magnaflux Test of 
Diesel Locomotive Parts* 


By M. C. Habert 


During the last few years the demand for more depen- 
dable methods of checking important locomotive parts 
has caused the railroads to give greater consideration 
to results obtained by Magnaflux tests. 

In July, 1939, the Union Pacific executed a service 
agreement and license with the Magnaflux Corporation 
permitting the use of Magnaflux methods at any point 
on the railroad. As of January 1, 1946, the Union Pacific 
has these facilities available at 26 major and secondary 
shops, including six shops where Diesel-electric loco- 
motives are being maintained. 

In order that the highest efficiency may be obtained 


* Abstract of a pa 


r presented at the Railroad Magnaflux Conference, 
held at Chicago on 2. 


ebruary 11 and 


t Mechanical engineer, Union Pacific. 


Etched section of traction motor at shaft showing fatigue cracks 
in pin it 
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in the use of Magnaflux equipment, the following in- 
structions are placed in the hands of each operator : 


General Comments 


The use of Magnaflux inspection for locating defects 
in materials is an all-important function and the following 
instructions will enable Magnaflux operators and me- 
chanical department supervisors to understand thoroughly 
the correct application and use of this method of testing. 

Although the Magnaflux method ordinarily shows 
defects plainly, it requires great care on the part of the 
operator in the visual inspection after application of 
inspection powder to avoid overlooking any defects. 

Magnaflux inspection involves the application of two 
principles: (1) Any sudden interruption in the path of 
magnetic fields flowing through a piece of material under- 
going inspection, such as might be caused by cracks or 
other structural defects, results in local leakage fields: 
(2) if small particles of powder having satisfactory mag- 
netic properties are brought in the vicinity of defects these 
particles are attracted to and held by the leakage fields. 
and the pattern they form indicates the shape and extent 
of such defects. 


How To Get Maximum Results in Testing 


The following important operations are necessary to 
obtain the full benefit from Magnaflux inspections: (4) 
Consideration of designs and kinds of materials to be 
examined; (B) preparation of parts to be inspected; 
(C) magnetization of parts and application of Magnaflux 
powder; (D) inspection of parts; (E) Demagnetization 
after inspection. 

A—The operator should become familiar with parts 
to be inspected and should know the locations in which 
defects are most likely to occur. 

The smoother the surface to be examined and the more 
uniform its color, the more favorable are the conditions 
for formation and examination of the powder patterns. 

B—Before the application of inspection powder, parts 
to be inspected must be dry and all oil, grease and dirt 
must.be removed; otherwise, freedom of the particles of 
powder to move towards defects is destroyed, defeating 
the purpose of the inspection. No attempt should be 
made on the part of the operator to Magnaflux inspect 
any item of material which has not been properly and 
thoroughly cleaned. The importance of proper prepara- 
tion and cleaning of materials before inspection cannot 
be over-stressed. 


Magnetization—Application of Powder 


C—Before applying the inspection powder, the first 
step is to magnetize properly the part to be inspected 
except on parts which are flat and on which Magnaflux 
powder will remain by force of gravity. If Magnaflux 
powder will not fall off it may be applied to the part to 
be inspected before the current is turned on, and after the 
part is magnetized, the excess powder may be blown, 
tapped or shaken off. Magnetizing is accomplished by 
setting up the magnetic field in the proper direction which 
should be as nearly as consistent at right angles to the 
possible defect. The magnetic field should be of proper 
strength. as indicated by the powder pattern, so that the 
powder particles will not stand up on end and hide any 
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Etched planar section of armature shaft showing extent of torsional 
fatigue cracks in pinion fit 


defects present, but the magnetic field must be sufficiently 
strong to form a definite powder pattern. A high degree 
of movement of the inspection powder is desirable so that 
it may assume new positions and definite powder pat- 
terns even when the leakage fields set up by defects are 
very weak. 

The strength of the magnetic field can be regulated by 
the number of turns of cable around the part being in- 
spected or by adjusting the current output from the 
machine. 

It is desirable that the powder used in Magnaflux 
inspections have a high visibility contrast against the color 
of the surface to be inspected. Three different colors of 
powder are available, the pearl gray powder being most 
satisfactory on practically all surfaces except sand-blasted 
or other parts which are similar in color to the powder 
itself. On such surfaces the red or black powder should 
be used. The pearl gray powder should be used, how- 
ever, in all cases except those in which sufficient con- 
trast in color cannot be obtained. 

The operator should endeavor to secure a thin, well- 
distributed coating of powder on all parts to be inspected 
which will produce most satisfactory results. 

A powder blower should be used for applying powder. 
This blower is especially designed ot deliver powder at 
a low velocity and forms a perfect pattern at locations 
difficult to reach with a hand duster. For a clear outline 
of any defects, excess powder should be carefully blown 
away leaving only a ridge of pattern formed at the flaw. 
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Excess powder must never be blown off by shop air 
as the velocity will blow away the pattern at the point 
of defect. 

Magnaflux powders have little harmful effect on the 
skin and membranes of the nose and throat when inhaled, 
but when this powder is used in an enclosed space a 
respirator should be used and precautions such as are 
taken with any kind of dust should be observed. 


Inspection of Parts 


D—The Magnaflux operator must examine the entire 
surface of the part to be inspected and make certain that 
he does not pass over any indication of defects which 
may be extremely small or masked, wholly or in part, 
by irregularities in surface finish such as holes, inden- 
tations or deeply-machined grooves into which possible 
defects may extend. 

Surface cracks are sharp and give the clearest powder 
patterns which are narrow and well defined; however, 
other patterns may be of a wide, fuzzy type, indicating 
sub-surface defects difficult to interpret due to the lack 
of sharply defined powder lines. 

The importance of locating fatigue cracks cannot be 
too strongly emphasized as they contribute to hazardous 
and costly failures in service. Some fatigue cracks may 
be found in notches or blemishes resulting from numerous 
causes such as accidental bruising in handling, scratches, 
abrasions and nicks. Other fatigue cracks have their 
origin in sharp changes of section or contour, such as 
fillets, thread roots, oil holes, keyways and splines. Fa- 
tigue cracks may also be due to marks caused by grinding, 
grooves resulting from machining operations, file marks, 
sharp stencils, forging laps and manufacturing defects. 

A careful book record must be maintained of all parts 
given Magnaflux inspection, indicating therein whether 
parts are clear or defective. This record should include 
location, date of inspection, description of part inspected 
including serial number and locomotive or car number 
if available, disposition of parts inspected and signature 
of inspector. When defects are found, their location, 
nature and extent with full descriptive detail or defect 
should be recorded. 

When defects are discovered, the Magnaflux operator 


Inside face of driving pinion showing worn condition of teeth and 
fracture on stub end of motor-armature shaft 
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should notify the supervisor in charge who should arrange 
for proper disposition of defective parts. 

E—Demagnetization after inspection can be accom- 
plished either by passing the coil over the part inspected 
while current is flowing or by sinply reducing the current 
in gradual steps until the zero point is reached. 


Instructions for Testing Diesel Locomotive Parts 


Special instructions cover Magnaflux testing of the fol- 
lowing parts of Diesel-electric locomotives. 

1—Axles of Diesel-electric road and switch locomo- 
tives, each time they are removed for any reason, must 
be Magnaflux tested and inspected on all exposed axle 
surfaces and axle gears for cracks and fractures. 

2—When wheels are dismounted in addition to the 
above axle inspection, special attention must be given 
to wheel seats, motor support bearing journals. roller- 
bearing journals and fillets. 

3—Axle and wheel assemblies removed on account of 
over-heating or questionable conditions must have roller 
bearings and motor-support bearings completely removed 
and the entire exposed surface of axle and axle gear 
given Magnaflux test and inspection. 
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Sections of failed traction- 

motor pinion showing: (1) 

fracture on broken tooth; 

(2) companion face of frac- 

ture on pinion; (3) adjacent 

fracture; (4) tooth broken 
out at laboratory 


Etched cross-section of failed pinion showing fatigue cracks at base 
of tooth 


Broken sections of No. 1 con- 

necting rod showing origin 

and extent of growing frac- 
tures 
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4—New axles taken from store stocks must be Magna- 
flux-tested and inspected after machining. 

5—Pistons of Model 567 EMD Diesel switching loco- 
motives must be Magnaflux-tested and inspected when- 
ever pistons are removed for any cause. 

6—New pistons applied to Model 567 engines in Diesel 
switching locomotives in 24-hour daily service must be 
removed and Magnaflux-tested and inspected at the end 
of 214 years service. 

7—Such pistons which are reapplied after 2!4 years of 
service, must be removed every six months thereafter 
and Magnaflux-tested and inspected. 

8—When motor support bearings on Diesel-electric 
road locomotives on arrival at maintenance terminals are 
detected to have abnormal temperatures or have over- 
heated enroute, the entire wheel assembly must be re- 
moved from the truck and given a Magnaflux test and 
inspection over entire exposed surface of axle and axle 
gears. 

9—Each time a traction motor is removed from the axle 
and wheel assembly for any cause, the pinion must be 
removed from the armature shaft and the pinion and 
exposed surface of armature shaft must be given a Mag- 
naflux test and inspection for cracks, fractures and 
alignment. 

During 1945 Diesel-electric road locomotive parts 
were inspected and Magnaflux-tested at Denver, Colo.. 
and Omaha, Neb., shops as shown in the table. 

In addition to the above parts listed the following 
other parts of Diesel-locomotives are Magnaflux-tested 


Diesel Road Locomotive Parts Inspected in 1945 


Denver Omaha 
Power axles ............0 0. 2c ce eee, 400 77 
pped ..... serge RERD IENA: @ ante ei 3 0 
Defects ground out .... basis Aas 3 oO. 
Ring gears .............. 400 151 (includes 
switchers) 
Scrapped . ................. ; 7 Š 
Defects ground out .... . RERET 0 28 
Denver Omaha 
Pinions 35.8.6 nanena ne ee ead 400 62 
Ta Coe Wo he Oe oe TEE ee Sal 4 4 
Armature shafts ........ ....-..---... 400 165 
Defective .. ......... 0. eee 3 35 


as these locomotives are shopped for classified repairs : 
truck frames, crank shafts, cam shafts, wrist pins, pistons, 
blower drive shafts, connecting rods, connecting rod caps 
and bolts, equalizers, bolsters, spring hangers, swing 
hangers, spring planks. 

In order to take advantage of new developments in 
detecting fractures in non-ferrous Diesel-eiectric loco- 
motive parts consideration was given to installing Zyglo 
and in January, 1946, the Union Pacific was granted the 
right and license to use the Zyglo method of flaw detec- 
tion in six shops where Diesel electric and air conditioning 
equipment is being maintained. 

Experience with Zyglo on the Union Pacific has been 
limited due to the installations being of recent origin. 
However, some demonstrations were made and restricted 
to Diesel valves, heads and pistons. A total of 142 valves 
were tested of which 18 were found defective due to 
cracked stems and seats. One defective piston and one 
cracked head was also found on these demonstrations. 

A limited number of Zyglo tests ras been made on cyl- 
inder heads, valves, wrist pins, fan shafts, jack shafts. 
aluminum pistons and coupling pins. 

Armature shafts, pinions and ring gear failures and 
most prevalent and constant inspection is required to 
keep road failures and delays to a minimum. A number 
of parts of Diesel-electric locomotives which were found 
on Magnaflux inspection and parts which have failed 
in service are shown in the illustrations. 
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Locomotive Boiler 
Questions and Answers 


By George M. Davies 


This deportment is for the help of those who 
Sire assistance on locomotive boiler problems. 
Inquiries should beor the name ond address of the 
writer. Anonymous communications not be 
considered. The sdentity of the writer, however, 
will not be disclosed unless ial permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Safe Ending 
Tubes and Flues 


Q.—What are the limits for safe ending locomotive boiler tubes 
and flues? What are the condemning limits of tubes and flues? 
Does the length of service as specified by the Interstate Commerce 
Commission limit the life of a tube?—M. R. 


.\.—The limits for safe ending locomotive boiler tubes 
and flues vary on the different railroads. General rules 
which could be considered good practice are: (1) Tubes 
requiring safe ends more than 40 in. long, or having safe 
ends of a combined length of more than 40 in. or with 
more than three safe ends should be discontinued from 
service, and (2) Flues having safe ends of a combined 
length more than 50 in. or with more than twa welds 
should be discontinued from service. 

The condemning limit of tubes is usually determined 
by weight. This weight varies somewhat on the different 
railroads, the weight given below being an average. 
Tubes and flues are to be weighed and those meeting the 
weight shown in the following table are to be welded and 
used on any locomotive. 


Nearest Min. Wet.- 

0. D.-In B.W.G. B.W.G.-In. Ib. per n. 
15 I N09 1.57 
134 11 0.120 1.57 
E Seale T CAN 0.109 0... 2.05 
2 11 12. 0.120 2.05 
214 12 2) 109 tT! 2:31 
Be eka 11 aa GOZO aeie SA 2.31 
24 12 C 0109 0 2.56 
214 1 2 0120 2.56 
3% 11 3 O20 aoo tra aak 3.56 
eae 10 So OBE! 3156 
34, 12 P . 0.109 3.66 
3:3 11 .., 0,120 3.66 
5% Deene Ge 9 J yard OIS erasian 7.51 
314 dogs RMR AS s eee san IAB reana 7.75 

The I. C. C. Laws, Rules and Instructions for Inspect- 


Their Appurtenances do not limit the life of a tube, ex- 
cept that they shall be safe and suitable for service. Rule 
10 provides only for the periodical removal of the tubes 
and flues for inspection purposes. 


Resistance Welding 


Q.—What is resistance welding? 
work?—F. I. J. 


Is it applicable to boiler 


A.—Resistance welding is a heat and squeeze process. 
The parts to be welded are raised to the temperature of 
fusion by the passage of a heavy electrical current through 
the junction. When the welding heat has been reached, 
pressure is applied mechanically. to bring about the union. 
The field of resistance welding is in turn broken down 
into several processes, the most important of which are 
spot welding, butt welding, flash welding and seam weld- 
ing. The spot weld is made by overlapping the parts and 
gripping the overlapped sections between two electrode 
points, through which the current is passed and pressure 
applied to make the weld in a single spot. Parts to be 
butt welded are placed end to end, heated electrically, and 
squeezed together. The flash weld is an adaptation of the 
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butt weld. The seam weld is similar to the spot weld ex- 
cept that a circular rolling electrode is used to produce the 
effect of a continuous seam. Resistance welding has a 
limited application in general manufacturing because spe- 
cial equipment is usually required for each individual 
welding job. It is therefore used chiefly for mass pro- 
duction. Resistance welding is not practical for boiler 
work, as its field is limited to light-gauge steels, such as 
those used in car work. 


Wear Gauge 
For Chafing Plates 


Smooth operation of steam locomotives and tenders 
around track curves is largely dependent upon the main- 
tenance of cerrect standard dimensions and shape of the 
engine and tender chafing plates, which are rectangular 
steel castings, with a cylindrical bearing surface on the 
tender casting and a spherical surface on the locomotive 
casting. A floating block with similar curved surfaces, 
only in reverse, ‘‘floats” between the two chafing plates 
and this design assures easy swiveling on curves and also 
allows necessary vertical motion between the engine and 
tender frames. 

In order to provide for the maintenance of correct 
bearing surfaces on chafing plates, a special gauge is used 
on the Texas & Pacific. The particular gauge shown in the 
illustrations is for T. P. Class M-1 and M-2 locomotives. 
Gauges of the same design but with different detail di- 
mensions are supplied for use with other locomotive classes. 

Referring to the drawing, the construction of the chaf- 
ing-plate gauge will be apparent. It is made of \%-in. 
steel plate and consists of a center plate 4 and three cross 
plates B, C and D which are slotted to fit over the center 
plate and spot welded to hold them in the correct posi- 
tion. Center plate Æ is machined to a 40-in. radius on 
the lower edge which is used for gauging the face of the 
cylindrical tender chafing plate longitudinally, the limit 
of wear being % in. This same single-plate gauge could, 
of course, be used to check the 40-in.-radius spherical sur- 


Gauge developed on the Texas & Pacific for measuring chafing- 
plate wear on Class M-1 and M-2 locomotives—Dimensions vary for 
other classes of power 


face on the locomotive chafing plate, if the gauge were 
applied in several different angular positions and always 
in line with the center of the sphere. A slight careless- 
ness in this respect, however, would obviously lead to in- 
correct reading and possibly serve to pass chafing plates 
with wear in excess of the prescribed ¥-in. limit. 
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To avoid this possibility, the gauge is equipped with 
cross plates B, C and D, machined to fit accurately the 
surface of a sphere of 40-in. radius. When this part of 
the gauge is applied to the locomotive chafing plate, there- 
fore, any slight mis-alinement of the gauge will make no 
difference and the amount of wear on the chafing plate 
will be accurately indicated by a single application of 
the gauge. 

The general procedure in constructing these gauges is 
to make a number of them at one time. Individual plates 
are laid out and roughed out on a Tannewitz metal-cut- 
ting band saw, shown in one of the illustrations, leaving 
\-in. stock for finish-machining in stacks on a milling 
machine. Since plates B and D are identical, only three 
different-shape plates are required for each size of gauge. 
One detail which should not be overlooked is that the 


Adjustable radius pointer used in setting gauge cross plates before 
tack welding them permanently in position 


curved edge of plates B and D must be chamfered to 
angle H. 

In assembling, the gauge plates are taken to the bed of 
a small planer which is equipped with a bracket extending 
high enough above the machine bed to permit suspending 
a long adjustable pointer P from a ball-and-socket con- 
nection on the upper cross bracket. With this pointer ad- 
justed to a 40-in. length, for example, one of the 4 plates 
is clamped to two angle brackets, as illustrated; two end 
plates B and D, also one center plate C, are applied with 
individual slots fitting closely over plate 4 ; all three cross 
plates are adjusted in height until their upper curved 
edges just contact the pointer throughout the complete 
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Roughing out the gauge plates on a Tannewitz metal-cutting 
band saw 


arc; and these plates are then tack-welded securely in 
place. ; 

The result is a lightweight, accurate gauge which may 
be used with confidence that any wear in either the loco- 
motive or tender chafing plates will be clearly shown. 


Air Brake 
Questions and Answers 


The 24-RL Brake Equipment for Diesel-Electric 
Locomotives * 


429—Q.—In what type of service can this brake be 
used? A.—Any kind of service, including high-speed 
passenger and road freight service. 

430—Q.—To what type of locomotives is this brake 
applicable? A.—Steam or Diesel-Electric. 

431—Q.—What design does this brake equipment fol- 
low? A.—The same general principles employed in pred- 
ecessor locomotives. 

432—Q.—How does this equipment compare with old- 
er equipment insofar as its functioning? A.—The de- 
sign of this equipment provides all of the functions in an 
equal or improved manner, with the feature of being per- 
mitted to limit the equipment to those functions required 
by the service in which the locomotive operates. 


A AND B UNITS oF THE DIESEL-ELECTRIC FREIGHT 


433—O.—What are the desirable features included in 
this equipment? A.—Self-lapping independent brake 
valve; controlled full-release with manual change-over ; 
automatic power cut-off in emergency and manually con- 
trolled sanding. 

434—9.—How does the control of locomotive brakes 
compare with that of the former designs? A.—As in for- 
mer designs the locomotive brake may be used with or in- 
dependently of the train brakes. The locomotive brakes 
may be applied with any desired pressure between mini- 
mum and maximum and pressure automatically main- 
© This is the first of a new series of questions and answers relating te 


8 No. 24-RL brake. References are to Instruction Pamphlet No. 5066.— 
EDITOR. 5 
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tained in locomotive brake cylinders regardless of leak- 
age or variation in piston travel. The locomotive brake 
can be graduated on or off with either the automatic or 
independent brake valves. 

435—Q.—What is the advantage in having these fea- 
tures? A.—In all kinds of service the train may be han- 
dled without shock or danger of parting. 

436—Q.—W hat feature has the automatic brake valve 
in full release? A.—A controlled full release with provi- 
sion for easy manual change-over to main reservoir full 
release at any time by means of a cut-out cock on the 
brake valve. 

437—Q.—Describe the controlled full release position. 
A.—In this position (extreme left position of the brake 
valve handle) a new large capacity feed valve provides a 
high rate of flow to the brake pipe at feed valve pressures. 

438—Q.—W hat ts the advantage of this feature? A. 
—lIt provides the same reliability of release previously 
obtained; without the liability of overcharge. 

439—Q.—How is main reservoir full release obtained? 
A.—By cutting in cut-out cock, recharging the brake pipe 
as heretofore. 

440—O.—What precaution is taken to avoid misuse? 
A.—A warning port operates in the release position to in- 
form the engineman of the brake valve handle position. 

441—Q.—What medium is used to bring about a uni- 
form application on both a time and pressure basis? A. 
—This is accomplished through the medium of displace- 
ment volume, which delays the beginning of effective 
brake cylinder pressure development on the locomotive to 
coincide with that on the cars, after which both train and 
locomotive cylinder pressures build up uniformly. 

442—Q.—W hat features are embodied in the emer- 
gency position? A.—Emergency applications are adjust- 
able to provide slack control according to the service. This 
feature provides a rapid development of locomotive brake 
cylinder pressure for passenger and short freight trains ; 
or a controlled build-up for long freight trains. 

.—W hat control is available for brake pipe serv- 
ice reduction? A.—The automatic brake valve has a first 
service position for use of long trains with maximum 
permissible leakage. 

4440. —What does this position provide? A.—An 
initial normal service rate of brake pipe reduction suff- 
cient to initiate quick service on the train brakes, after 
which a slower rate is imposed, allowing the brake pipe 
pressure to readjust itself throughout the train and avoid- 
ing a heavy reduction at the front end. 

445—O.—What assurance have we that this imposed 
rate is not exceeded? A.—A maintaining type of equal- 
izing piston is employed. 

446—Q.—W hat is gained by the use of this position? 
A.—The engineman is able to gather the slack gently by 
using this position, avoiding a heavy head end brake ap- 
plication and resultant hard run-in of slack. 

447—Q.—In the event of a safety control application, 
what feature is provided for service application? A.—A 
valve called the K-2 Rotair valve, which will be described 
later, is turned to position marked P, thus providing for 
an automatic full service straightaway application. In 
long trains, the Rotair valve is turned to position F to 
permit automatic split- reduction full service application. 

Q.—What is the advantage of an automatic split 
reduction? A.—It makes smoother stops initiated from 
the safety control feature. 

449—Q.—In case the safety control handle or foot 
pedal is inadvertently released momentarily what can be 
done? A.—A delay feature permits the engineman to 
prevent a safety control application, if the foot pedal or 
automatic brake valve handle are immediately depressed 
when the safety control whistle sounds an alarm. 
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With the 
Car Foremen and Inspectors 


F rater Wheel Changes 


Oxz of the headaches on a great many repair tracks is 
lack of adequate facilities and equipment for handling 
freight-car wheel changes. This is particularly true at the 
smaller repair points, manned by “forgotten men”. Yet 
in many instances changing wheels is one of their 
major duties. Some of the larger repair points are not 
much better situated. True, a great many modern in- 
stallations have been made, but only a small percentage 
of the million or so annual wheel changes are handled 
there. Some modernization has been done at other points, 
but for one reason or another too much of the wheel 
work, including local handling, is still being done the hard 
way, out-of-doors in all kinds of weather at that. De- 
sirable improvements are constantly being suggested, but 
too frequently they are not carried out. Yet there are 
few places where a greater return on the investment may 
be realized than by improving rip tracks, particularly 
wheel-handling facilities. 

If conditions are such that the entire arrangement can- 
not be revamped, there are items that can be currently 
changed and improved to make present facilities more 
efficient. For example, there are all kinds of rip track 
layouts, including wheel storage and handling facilities, 
some of which “just grew”; but since we are here con- 
cerned with wheel changing, our remarks are confined 
to items affecting that work. Wheel storage necessarily 
requires a relatively large area of ground, and too fre- 
quently the location selected or available seems to have 
been an after-thought; yet conveniences for wheel hand- 
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“Scooter” Runways 


Mounted wheel storage to minimum labor in handling 


ling are of major importance to any repair track layout. 
It may be impractical to change the wheel storage location, 
in which event such rearrangement as can be made to 
improve facilities should be given consideration. 


* Recently retired master car builder, Great Northern. 
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By P. P. Barthelemy * 
Part I 


A scheme of storage tracks 
described which reduces wheel 
movement, and the amount of 
manual handling — Needed fa- 
cilities simple, mostly shopmade 


There are a few fundamentals: Handling must be 
reduced to a minimum; new wheels must be grouped 
as to axle sizes, as must also second hand; and rotation 
of stock without extra handling is desirable. There must 


Wheel-storage tracks and scooter transfer dolly 


be space for the lesser kinds of wheels carried, such as 
one-wear and other types of steel wheels, which can best 
be carried on short storage tracks, separately to avoid 
extra handling. There must also be ample space for the 
temporary storage of the bad-order wheels. 

The drawing illustrates a basic plan for wheel storage, 
by means of which handling is reduced to a minimum. 
The size and shape of this can be changed to suit the plot 
of ground available, still retaining the basic features of the 
plan. Fundamentally, it consists of a series of storage 
tracks laid parallel to the service or unloading track, sep- 
arated into panels by narrow transfer tracks on which a 
scooter dolly is operated. These transfer tracks may be 
made of old pipe, Petler rail, etc., laid on a timber or heavy 
plank base, or old 10-in. or 12-in. channels may be used as 
rails. Wheels as received are rolled or placed on the dolly, 
which is then run to the appropriate storage track, upon 
which the wheels are rolled. Wheels are removed from 
the storage track in a similar manner. The wheel-support 
brackets on the dolly are of proper. height so that no 
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lifting of the wheel 1s necessary. The several panels sepa- 
rated by these dolly-transfer runways permit a layout 
that may be adapted to most of the present storage plots. 
The dolly wheels should be equipped with roller bearings, 
which if necessary may be made from ordinary steel rods. 

As to storage tracks, excepting at the larger points few 
concrete platforms are found. 


Aside from the use of old 


Wide-swing gib crane and air-operated hoist used in handling 
mounted car wheels 


rails, good storage tracks may be made of light Petler 
rails with both rails of the twin track laid longitudinally 
on a wide timber or heavy plank base. Only occasional 
gage spacers are required. Where old rail is used, 
only a few ties per rail length are needed, and the pro- 
jecting ends of the ties should be short so as not to 
obstruct the passage between tracks. Six-inch channels 


Yale lift truck with bracket 
extended for handling 
mounted car wheels 
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laid flat with flanges turned upward make good storage 
tracks. In all cases, the spacing of twin rails should be 
6-in. to meet A. A. R. recommendations. 

The outer rail of the service track is continuous; 
on the inner rail, hinged-gap-filler or jumper-bars are 
used so that wheels may be rolled past as necessary. The 
manner in which wheels are handled from storage to the 
car, at the car, then back to bad-order storage is of 
course largely dependent on facilities available, which 
vary widely. 


Changing Car Wheels 


In considering wheel changing, the starting point is the 
manner in which wheels are handled from storage to the 
are shipped in, loaded on ordinary flat cars, on special 
wheel cars fitted with guiding rails, or on wheel cars 
fitted with slot recesses for receiving the wheels; in each 
case, are the wheels loaded single or double deck? 

Where wheels are received in considerable quantity, a 
substantial long-arm gib crane with a good electric or air 
hoist is best. This should have a stiff mast set in a con- 
crete base, in order to avoid the use of obstructing guys, 
and should have as wide a swing as possible. Such a 
crane is shown in one of the illustrations. The arrange- 
ment should include means for moving the car as may 
be necessary in the progress of both unloading and loading 
operations. 

For the smaller points receiving wheels loaded single 
deck, a small and convenient gib crane may be cheaply 
installed. Such cranes, electric or air operated, have 
rendered satisfactory service. The most advantageous 
location for the wheel crane is directly adjacent to the 
storage tracks, though it may be located a little more 
distant, provided the service track extends to the hoist. 

For handling the wheels a rigid forked hook device is 
handy. Forked cables with clamps to engage the wheel 
rims are also extensively used. Needless to say, no 
handling device contacting the journals is to be tolerated. 

Good runways and platforms are important and must 
be given serious consideration. Concrete is of course 
the preferable material for these, since it requires no 
upkeep, is permanent, and provides a much higher degree 
of safety than those of wooden construction, though 
the latter are much better than none at all. Runways 
should be wide enough to permit free passing of trucks 
and tractors. Full coverage makes a nice layout but 
is not always practicable. Some still have a preference 


for the standard-gage sefvice tracks, and there is much 
to be said in their favor. These may be readily retained 
with concrete runways by imbedding the rails in the 
concrete with their top surface flush with the runway and 
with minimum width and depth flange trenches. In 
that way the rails offer no obstruction to the operation 
of trucks and tractors; this is also applicable to wooden 
runways. Ata great many rip tracks, rolling the wheels 
is still the cheapest and most rapid transportation. 
Some form of permanent base along the repair track 
rails is essential for the safe and quick placement of 


jacks. Planking, at least, is desirable between the rails, 
particularly for outside work. 

Where conditions are such as to admit of their use, 
tractors, particularly the lift-platform type, are advanta- 
geous for transporting wheels, since two or three pairs 
can be handled in one load, and if fitted with a sliding 
bracket, as,shown in one of the illustrations, the wheels 
may be easily placed in position on the rails at the car and 
the bad-order wheels similarly removed. Details of the 
sliding-bracket arrangement are seen in another view 
which shows that the bracket does not hamper the use 
of the tractor for other heavy service. 

Rebrassing and repacking of boxes is part of wheel- 
changing work and the successful performance of the 
wheels applied is dependent on proper workmanship. 
Quite a large portion of the rip-track wheel changes are 
made on account of cut journals, and much of that under 
loads, so that if the complete job is not properly done 
boxes are likely to run hot and wheels will again have to 
be changed at the next repair point. Proper care of 
journals has already been mentioned. Great care must be 
exercised in the removal and application of boxes and 
side frames to avoid scratching the journals. Any 
bruising of the bearing surface must be avoided. The 
broaching of bearings to obtain a closer fit on journals 
is being done on some roads and is an excellent practice. 
Worn-out wedges should be thrown out. Box packing in 
general is being well done. Waste and oil should be of 
the highest quality obtainable for the purpose, as in the 
final analysis they are the cheapest. When packing- 
retaining devices are used, be careful in their removal and 
application to avoid bending. 

An item frequently slighted in connection with mounted 
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wheel storage and handling is the selection of the best 
possible journal protection-coating compound. Such a 
compound to be effective must not be impaired by rain 
or snow, must be insoluble in water, should set in a few 
hours’ time, and when set must present a surface to 
which cinders and grit will not stick. Finally, it must 
be of such a composition that it can easily be removed by 
means of a sponge or wad of waste dipped in kerosene or 
distillate—materials commonly available. 
Specially-prepared petrolatum compounds meeting these 
requirements are on the market; these require only a 


Lift truck with wheel-han- 

dling bracket retracted to 

avoid interference with other 
loads 


thin coat to be effective. The use of coatings that are 
difficult to remove is to be avoided, as are also materials 
that remain sticky, since cinders and grit lodge in the soft 
sticky surface and scratching of the journal occurs when 
the compound is removed. The time expended on the 
removal of some types of journal compounds together with 


A closely fitting sheet-metal sleeve for protecting journals 


the injury to the journal polish by that removal, as well as 
rusting that occurs if the compound is not effective, are 
very important matters. Also, since a good compound 
is best applied in a thin coat, the cost of coverage is lower 
than for cheaper types requiring heavier coatings. 

In the care of journals, a good fundamental rule is to 
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prohibit the use of any substance or device more abrasive 
than the palm of a clean hand contacting the journal sur- 
face. And do not let those journals get rusty, not even 
in the smallest spots ! 

For special wheels likely to remain in storage for long 
periods of time, a close-fitting metal sleeve, such as shown 
in one of the views, is a good protective device, the jour- 
nals of course to be thoroughly grease-coated. 

(Part II will appear in the July issue.) 


Safety Appliances * | 
By G. P. Lindahl 


When referring to safety appliance rules we must bear 
in mind that they are for the safety of employees as well 
as the public and any violation is apt to cause personal 
injuries, wrecks and all kinds of trouble. 

It is a mistake to feel that one safety appliance law is 
more or less important than another. There is no ques- 
tion that every rule was put in the book for some good 
reason and was given considerable thought and discussion 
before being written. ‘ 

In the last year, we have heard as much about running 
boards as any other appliance, so this is a good place to 
start. Until a few years ago, running boards were, as a 
whole, all wood, but now certain metal running boards 
are acceptable. I have had a few reports of metal run- 
ning boards being broken close to the ends of cars. This 
should be watched. 


Running Boards 


The rules state that wooden running boards should be 
securely fastened by screws or bolts. Do not use nails, 
and when applying screws remember the hammer is not 
a screw driver and should not be used on screws. With 
heavier running boards now being applied, don’t forget 
that longer screws are necessary to properly secure the 
running boards. In checking safety appliance rules, you 
will note the end of longitudinal running boards shall not 
be less than 6 in. nor more than 10 in. from a vertical 
plane parallel with the end of the car passing through the 
inside face of the knuckle when closed with the coupler 
horn against the buffer block or end sill. When inspect- 
ing a car, do not become alarmed if you see one on which 
tunning boards look way short before you make sure of 
the type of underframe. If it has a Duryea underframe, 


an allowance of an additional 8 in. on an ordinary car 


is allowed and 11% in. on a caboese. 

The proper inspection of wood running boards is not 
an easy matter. We all know that a car with a loose, 
missing, decayed or broken running board should be bad 
ordered, but just where to draw the line in some cases is 
a matter of good judgment on the part of the car inspec- 
tor. I believe any of us that have gone over cars inspect- 
ing running boards have sometimes debated if a car should 
be set out or not. Many times, it is a case of judgment 
to set out a car or let it go. Personally, I do not believe 
a man should jump on a running board to try to break 
It, or to use a pry to see if it is loose. 

After the car has been set out for a defective running 
board, the question of repairing then comes into the pic- 
ture. To begin tearing off and replacing a running board 
complete is entirely wrong many times, when the condi- 
tion is such that this is not necessary. This causes a 
waste of material and labor and car delays, but at the 

* Excerpts from a paper presented at the April 1 meeting of the North- 


west Carmen’s Association, St. Paul, Minn. 
t General car inspector of the Northern Pacific. 
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same time good judgment must be used to see that short 
patches are not used and: such minor repairs made that 
the car will have to be set out again for running board 
defects within a short time. I believe the inspection and 
repair of running boards, more than any other appliance, 
calls for the good judgment of inspectors and repairmen. 


Hand Brakes 


The hand brake is one thing that has gone through a 
lot of changes in location, as well as types. It is now or- 
dered that on or before January 1, 1949, all cars used in 
freight service must have power hand brakes. The law 
at present calls for any efficient design, but must provide 
the same degree of safety as the design shown on Plate A 
of the U. S. Safety Appliance book. This is the shaft 
with at least a 15-in. diameter handbrake wheel on top. 
There must be at least 4 in. of clearance all around the 
wheel and the outside edge of the wheel must not be less 
than 4 in. from a parallel plane passing through the inside 
face of the knuckle when closed and the coupler horn 
against the buffer block or end sill. In regard to this 
clearance, the car inspectors must be alert to watch for 
gondola cars with ends bulged out. 

The rules are clear that the brake shaft must not be 
welded. This is a violation and the reason is that no one 
can tell when a weld will fail. When inspecting hand 
brakes, one thing to check is to make sure the brake shaft 
cannot be lifted up so that the pawl will not engage the 
ratchet wheel. The most common defect is bent or 
broken shafts or handbrake wheels, defective pawl and 
ratchet wheels. The rules sum it all up by saying brakes 
must be efficient and work in harmony with the power 
brake. When you come to power hand brakes, some are 
still overlooking welding rules or are in a hurry to get 
out rush loads and will do some prohibited welding. Re- 
member the welding rule reads, “Welding of cracks or 
fractures in operating parts of power hand brakes or 
building up of the horizontal shaft is prohibited.” 

On the old style shaft, some inspectors are overlooking 
rules for freight cars which state “. . . not less than 14-in. 
hex. or square-head bolt must be used to secure hand 
ie chain to shaft drum.” This does not mean carriage 

Its. 

When testing any kind of a hand brake both inspectors 
and repairmen are apt to give it a little spin and call it 
O. K., instead of really testing it. This leads to cars 
coming back to repair tracks for defects that should have 
been found on the first trip. It can cause personal injury 
and extra switching. 

In regard to hand brakes on passenger cars: The rules 
state they shall be efficient and operate in harmony with 
power brakes thereon, and: shall be located so they can 
be safely operated while the car is in motion. 

The main reason I. C. C. Inspectors many times take 
exception to hand brakes on passenger cars, claiming they 
are not efficient, is that various levers or rods foul so the 
brakes cannot be set tight. One of the most common de- 
fects called to my attention is that the brake pawl cannot 
be moved due to rust and dirt. 


Sill Steps, Ladders and Handholds 


Sill steps on cars have set rules for size and applica- 
tion, and once properly applied the most common defects 
are bent, broken or loose. As a rule, there is no question 
if a sill step is defective or not. 

On wood sill cars, especially refrigerator cars, always 
be on the lookout for badly-rusted bolts, as they can easily 
be overlooked, but can cause personal injury. For in- 
stance, a heavy man getting on a moving car puts consid- 
erable strain on a sill step. 
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Ladders and handholds, like sill steps, should be 
checked for application and have about the same gen- 
eral defects as a sill step. The matter of handhold clear- 
ances is confused by some. As a rule, we talk 214-in. 
clearance. Some inspectors overlook that on freight cars 
the rule states, “. .. minimum 2 in., preferable 214 in... .” 
This means what it says. In other words, do not set out 
a car for handhold or ladder clearance if it has 2 in. clear- 
ance. When inspecting passenger cars, men regularly as- 
signed to freight cars overlook some handholds. On 
passenger cars the law says, “. . . not less than 114 in., 
preferable 114 in. clearance.” It is better to check the 
rules for clearances, as on many other handholds on pas- 
senger cars the rule states, “. . . not less than 2 in., prefer- 
able 21⁄4 in... .” 

The rule states that for application of handholds on 
freight cars at least 14 in. bolts or rivets must be used. 
When bolts are used, when it is possible, the nuts must 
be on the outside. Some of the repairmen overlook in- 
structions that nuts must be on the outside when possible, 
and put nuts on the inside, which is a reportable defect. 
Some inspectors also will set out cars when nuts are on 
the inside, when it is impossible to put them outside. 

Remember, the law does not permit welding handholds 
to a car, and when inspecting passenger cars if you do 
not check the application rules you may get fooled, as 
some handholds can be secured with bolts, rivets or 
screws, and note there is no size specified. 

When repairing metal side ladder stiles, remember it is 
permissible to repair by patching. 

The handhold that comes in for trouble a great many 
times is the roof handhold. This is, as a rule, secured to 
a latitudinal running board and, if defective, a man going 
over the top of a car cannot see it until he takes hold of 
it and if it fails it means a bad fall. Do not overlook that, 
when carmen are making repairs to a roof handhold, an 
air brake repairman is apt to want to get on the car in 
testing the retainer valve, so do something to call his 
attention to work being done on the roof handholds. 

The rule requiring the bottom treads of side ladders 
and the end ladders to have a foot guard near the inside 
ends with stiles of ladders projecting 2 in. or more from 
the face of the car to serve as foot guard is often over- 
looked by both repairmen and inspectors. 

We have all noticed an additional grab iron on new 
cars and overhauled cars, this on the left end of car. This 
was adopted as a standard by the Mechanical Division of 
the American Railway Association in 1932. It must be 
maintained the same as other appliances. 

When handholds are bolted, the law is plain that bolt 
ends must be riveted over. If you apply a lock nut, the 
bolt must still be riveted over. The same rule applies to 
various other bolts used in securing safety appliances. 
The most common failure to comply with this rule is 
when replacing sill steps or handholds to the underside of 
tank-car running boards when making repairs. 


Uncoupling Lever and Couplers 


The main thing about the uncoupling lever is that it 
can be of any efficient design and can be either single or 
double. The inspector, when inspecting it, should be in 
the habit of taking hold of the handle to see that it works 
properly and is not defective. By taking hold of the 
handle and pulling a little, you will know if it is discon- 
nected or the lock lifter is fouled. On the old style un- 
coupling lever, shown on Plate B of the Safety Appliance 
book, the length of handles and center lift arms comes in 
for question a great many times. The minimum drop of 
the handle is 12 in., maximum 15 in. over all. The cen- 
ter-lift arm is 7 in. minimum length to eye center. 
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The law requires coupler heights on standard gauge 
railroad freight cars, measured from the level of the top 
of rails to the center of the drawbar, to have a maximum 
height of 3414 in., minimum height 3114 in. Knuckles 
cannot slip over as long as they are within the prescribed 
limits of height. One has to watch out for couplers with 
drooping downward heads which may cause a break-in- 
two at any time and especially so when there are several 
inches of slack in addition to normal travel due to gear 
compression. The Safety Appliance book shows that 
more than 114 in. free slack in the draft gear is classed 
as a safety appliance defect. When applying shims under 
the coupler to take the droop out of heads, the type pre- 
scribed by the A. A. R. should be used if possible. Shim, 
Fig. 4, A. A. R. Rule 20, is used. That is the one that 
has a lip bent on one end and two bolts used to hold it in 
place at the other end. When you apply this shim, be 
sure to apply it so that bolts will be on the inside of the 
carrier iron, or slide towards the center of the car. If 
applied the other way, when the coupler comes back, in 
time it will shear the bolts and the shim will drop out. 


Air Brake Inspection 


One of the important things is inspection of air brakes 
and air tests. In going over the I. C. C. report for the 
fiscal year ending June 30, 1945, it looks good to see the 
number of outgoing trains inspected by I. C. C. inspectors 
and found to have 100 per cent air and most others to 
have 99 per cent air, and inbound trains to have 97 to 
100 per cent air. It is important, in order to maintain 
and improve on this, that all inbound cars be given a 
good inspection and see that brakes are made O. K. If 
this is done there is little chance of not being O. K. when 
departing. To get 100 per cent, first it is important that 
all valves are properly repaired and tested in the air 
brake room and when cars are on the repair tracks that 
they are properly tested and checked. When adjusting 
brakes on repair tracks, whenever possible, repairmen 
should leave all holes possible in dead lever guides for 
take up in the yard when necessary. Over 10 in. piston 
travel is considered excessive and is a defect. 

A question that comes up every once in a while is, if 
the law prohibits the movement of a non-air car in a train. 
The answer is “no,” but it must have an efficient hand 
brake, air train line and other safety appliance appurte- 
nances as required by the U. S. Safety Appliance rules. 

Familiarity with requirements of the law, so carmen 
will know what to do, takes a lot of study and reviewing 
of the rules. One good way is to discuss rules among 
yourselves. At one point on the Northern Pacific last 
year one of the foremen held a class on A. A. R. rules 
one evening each week. He had a fair attendance for a 
small force which is employed at that point, and there is 
no question it did a lot of good and it did bring out the 
A. A. R. books. Some time ago, I was talking to a fore- 
man of another line who posts one question each week 
on A. A. R. Rules and one on safety appliances. No 
answers are posted. This stimulates interest and gets 
older employees to review the rules. 


New Jib Crane 
Helps in Car Shop 


One piece of equipment, which has been installed a little 
over a year in the wheel-and-axle shop of the St. Louis 
Southwestern at Pine Bluff, Ark., and effected economies 
primarily in the handling of car axles, is shown in an 
illustration with the main steel freight-car shop in the 
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background. This is a self-supporting pillar-type jib crane 
with full-circle swing for the 19-ft. boom which is elevated 
14 ft. above the shop floor and designed to support a 
2,000-Ib. load at the end of the boom. 

The mast is made of 16-in. seamless pipe, weighing 75 
Ib. per ft. It is welded to a 4-ft. circular base-plate and 
braced by eight triangular gusset plates welded in place 
and equally spaced around the base of the mast. The boom 
consists of a 15-in. I-beam with a 12-in. channel on top, 
securely bolted at the mast end to a steel hood which 
carries a substantial thrust-bearing unit for contact with 
the top of the mast and two widely spaced roller-bearing 
units within the hood. 

The boom is equipped with a Shepherd-Niles 2,000-lb. 
electric hoist, complete with ball-bearing plain trolley and 
operated by a 2'4-hp., 440-volt, 3-phase, 60-cycle electric 
motor with pendant single-speed push-button control. The 
maximum lift with the motor and cable is 18 ft., and the 
hoisting speed is 30 ft. per min. 

Electric power is supplied to a small square box at the 
base of the crane and carried up through a conduit inside 
the mast to a three-ring pick-up conductor in the mast 
hood, and thence to a three-phase No. 4 copper-wire con- 
ductor which extends the length of the boom and is kept 
taut by strain insulators. 

An important feature of this jib crane is, of course, the 
method of mounting the mast so it will be rigid and hold 
the boom accurately level in all positions and under maxi- 
mum loads. Reference to the drawing will show the size 
and shape of the concrete foundation used to support the 
crane. The main bed pad, 18 in. thick by 10 ft. square, is 
located 6 ft. below the surface of the shop floor and rein- 
forced with steel bars. Poured at the same time as the bed 
pad is a smaller 6-ft. square section of concrete extending 
upward to floor level and forming a solid support for the 
jib crane. Eight 1%-in. bolts with 6-in. square washers 
under the heads are anchored in the bed pan and extend 
up through the foundation and 3%4-in. by 24-in. scrap flue 
sections, set in the top as illustrated. 

The use of these flue sections frees the upper ends of 
the anchor bolts and permits adjusting them for slight 
misalignment when the crane base plate is set in place. 
Once the base plate is in position, the space around the 


foundation bolts is filled with grout, nuts are applied and 
tightened ; and the crane mast is permanently and accu- 
rately held in the desired vertical position. 
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Full-circle-swing jib crane installed in the Pine Bluff freight-car shop of the Cotton Belt 
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ELECTRICAL SECTION | 


Electrical Service on Wheels 


‘Tue Chesapeake & Ohio’s specially equipped highway 
trucks and construction cars for electrical work have 
proved to be an effective means for disposing of a growing 
problem common to all railroads. 

The use of electrical power for the operation of the rail- 
way’s facilities located at outlying points, such as wayside 
pumping plants, coaling stations, turntables, etc., has rap- 
idly increased during past years and has reached a stage 
where only a very small percentage of such facilities use 
other forms of power. Electric lighting of depots and 
various wayside buildings has also increased in equal, if 
not greater proportion. Practically all of the wayside 
pumping plants are automatically operated and unattend- 
ed, except for periodic visits of maintenance men. 


District Maintenance Electricians 


These circumstances have led to the necessity of estab- 
lishing a set-up whereby these facilities could be properly 
inspected and maintained. In 1938 a force of traveling 
electricians known as District Maintenance Electricians 
was organized, this force consisting of five electricians, 
each assigned to certain territorial limits designated as 
Districts. In laying out the districts, the limits were de- 
termined by the amount of equipment to be maintained, 
its accessibility from headquarters’ point and certain other 
considerations. Only one district is confined to one oper- 
ating division, the other four taking in portions of two 
or more divisions. 

The primary duties of the district electricians are to 
inspect and maintain motors and other electrical equip- 
ment in the electrically operated wayside pumping plants 
and other facilities at outlying points. They make regu- 
lar monthly inspection tours over their territory, visiting 
each point where inspections are to be made. After each 
inspection, they fill out a standard inspection sheet and 
mail it to the electrical engineer. Along with the inspec- 
tions they perform such work as is found necessary to 
maintain the equipment, and they also perform consider- 
able other electrical work within the physical capabilities 
of one man, such as repairs to lights and wiring in depots 
and various other buildings, small wiring installations, 
repairs to power lines, etc. These men also respond to 
emergency calls in case of failures at pumping plants, etc. 

At first, the district electricians were required to cover 
their territory by train, which necessarily involved some 
lost time in waiting for trains, etc. Due to curtailment of 
local train service, particularly on branch lines, and fur- 
ther increase in electrical facilities to be taken care of, 
it became desirable to provide automobile trucks for the 
district electricians to enable them to cover their territory 
in less time, to respond to emergency calls more quickly, 
and to handle a greater volume of work. 

During 1941, five half-ton panel body automobile trucks 
were purchased, and one assigned to each of the district 
electricians. These trucks are used regularly in making 
inspection tours, and are often used in responding to 
emergency calls and in handling other work when train 
service will not suffice. The average annual mileage is 
approximately 20,000 per truck. The electricians carry in 
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Mobile equipment for electrical 
maintenance and construction de- 
veloped by the Chesapeake & Ohio 


these trucks at all times the tools, repair parts and mate- 
rials ordinarily needed in their regular maintenance work. 
and they also carry such special tools and materials as 
may be required in the performance of other work that is 
to be done while they are on the road. The trucks are 
also used in certain cases for the quick transportation to 
and from the shops of failed motors and other apparatus 
requiring heavy repairs, 

Headquarters and territory of the five districts are as 
follows: 


Headquarters and 
home station 


Richmond, Va. 


Territory 
Richmond Division 
and Clifton Forge 
Division east of 
Clifton Forge. 
Clifton Forge Divi- 
sion west of Clifton 
Forge and Hinton 
Division. 
Huntington Division. 
Ashland Division, 
Cincinnati i 


District No. 1 ... 


District No. 2 ... Hinton. W. Va. 


w 


District No. 


.. Huntington, W. Va. 
District No. 4 . 


Ashland, Ky. 


Division) and Chi- 

cago Division. 

Hocking Division 
Cincinnati 


and 
Northern Sub-Divi- 
sion. 


District No. 5 Columbus, Ohio 


The district electricians are carried on the payrolls of 
the master mechanics of the divisions in which headquar- 
ters’ points are located. . Their activities in general are 
directed by a road electrical foreman, who is a member 
of the electrical engineers’ organization at Richmond, Va. 
Routine inspection and maintenance work is covered by 
standing instructions, and instructions concerning other 
classes of work are handled by correspondence, or: by 
telephone and telegraph if of emergency nature. 

In some emergency cases and in some local matters. 
instructions are given the electrician by the master me- 
chanic, and there is also an arrangement whereby the 
electrician may, in emergency, be contacted by the division 
superintendent, division engineer, or water supply super- 
visor, if conditions warrant. 

Reports furnished by the district electricians include a 
daily time report, a daily report on mileage and use of 
truck, and a semi-monthly progress report covering all 
work except regular inspection and maintenance. The 
time and truck reports are sent to the master mechanic. 
who later furnishes this data to the Richmond office. The 
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progress report ıs sent direct to the Richmond office, and 
serves to eliminate much answering of correspondence on 
the part of the electricians. Location schedules are sent 
to the Richmond office and to the master mechanic. These 
are made up and mailed on Saturday to cover the activi- 
ties of the coming week. If interfered with by emergency 
calls or for other reason, corrections are made by tele- 
graph or telephone. The railroad reserves the right to 
work district electricians in territory other than that reg- 
ularly assigned to them when emergency or special occa- 
sion may require. 

This organization has functioned very satisfactorily, 
but it has been found essential that the jobs be filled by 
well trained and competent men. 


System Maintenance Electricians 


When the force of district maintenance electricians was 
organized, it was realized that they would from time to 
time encounter jobs on which they would need assistance ; 
that there would be absences due to illness or other cause ; 
and that there would be times when the volume of extra 
work would exceed their capacities. To take care of these 
conditions, the organization included one system mainte- 
nance electrician who works at any point on the system 
where he may be needed, exclusive of the larger shops 
where local electricians are employed. To facilitate the 
movement of the heavier tools, such as are required for 
setting poles, and of certain materials, a single camp car 
was assigned to the system maintenance electrician. This 
car is moved from point to point over the system as re- 
quired, and is equipped with sleeping quarters, space for 
storage of tools and materials, and work shop facilities. 

Another function of the system maintenance electrician, 
in conjunction with district electricians, is to provide tem- 
porary air-conditioning standby and battery charging fa- 
cilities for special or extra cars and trains, which some- 
times lie over at outlying points where there are no regu- 
lar standby or charging facilities. To provide for this 
dass of work, the camp car assigned to the system main- 
tenance electrician is stocked with a sufficient number of 
standby cables, charging cables, wire, connection boxes, 
etc. 


The activities of the system maintenance electrician are 
directed by the road electrical foreman, and he is carried 
on the payroll of the master mechanic at Huntington, W. 
Va., which point is also his headquarters and home sta- 
tion. The system maintenance electrician sleeps on the 
camp car, except when the car is in transit, or when en- 
gaged in work at points where it is impractical to move 
the car. On occasion, in emergencies, and when the size 
and volume of work requires, it is necessary to provide a 
helper or another electrician to work temporarily with 

system maintenance electrician. 


Construction Force 


In addition to the above-mentioned electrical forces, 
railroad operates a system force known as the elec- 
trical construction force. The full complement of this 
force is one foreman, nine electricians, one helper and 
one cook. They are housed in camp cars containing suit- 
able living quarters, kitchen, dining and office space, tool 
and alena storage space, and work shop facilities. They 
orm heavy electrical maintenance and construction 
work that is beyond the physical capabilities of the district 
and system maintenance electricians, and the local elec- 
trical forces at the various shops. Much of their work 
consists of pole and power line reconstruction ; however, 
they also handle a great many construction projects, such 
as pole and power line installation, installation of trans- 
formers and substations, large motors, air-conditioning 
standby and battery charging systems, interior wiring. 
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floodlights, and other heavy electrical work, exclusive of 
that on rolling stock. 

This force does not perform all of the heavy electrical 
work on the system. In the construction of new build- 
ings and certain other structures, the usual practice is to 
have all work in or on the structures done by contract and 
to install the outside power supply lines, etc., with railroad 
forces. There are also certain jobs, such as the rewiring 
of large buildings, that can be handled more economic- 
ally and satisfactorily by the railroad force, because of 
elimination of the extensive and detailed plans and speci- 
fications required to perform by contract. 

When assistance is needed by the system maintenance 
electrician, an electrician or helper is sent out from this 
force. The activities of the electrical construction force 
are also directed by the road electrical foreman and their 
time is carried on a special payroll which is handled 
through the electrical engineer's office. 


Construction Equipment 


There are four cars used by the electrical construction 
force. These include a tool and material car, a bunk car, 
a cook car, and a car fitted for transportation of an auto- 
mobile truck. The tool and material car is a baggage car 
with sliding side doors. Pipe tools carried in the car in- 
clude pipe dies, a Tom Thumb portable pipe threading 
machine for pipe up to 3 in. and bolts to and including 34 
in., a portable hydraulic pipe bender for conduit up to 4 
in., pipe vises and a pipe pushing jack for pushing pipe 
under platforms or roadways. There is a conduit rack 
under one of the work benches. Pressure for the pi 
pusher is supplied by a hand-operated oil pump. e 
pipe pushing jack can handle pipe up to 3 in., and can push 
up to at least 30 ft. in ordinary soil. 

For welding, the car is equipped with a 200-amp. port- 
able electric welding set and oxy-acetylene equipment for 
both cutting and welding. The welding set is fitted with 
a double-throw switch so that the motor may be operated 
from either 220- or 440-volt, 3-phase power. 

Other tools on the car include a 34-in. electric drill, 
a %-in. portable electric drill, a %4-in. portable electric 
drill, and a double-wheel motor-driven grinder. The 34- 
in. drill has a stand in the car which makes a drill press. 
A 2,000-watt, 110-volt d.c. Kohler lighting plant supplies 
power for lighting when an outside power connection is 
not available. The drills and pipe threader have universal 
motors and can be operated from the lighting plant, but 
the nature of electricians’ work is such that it is usually 
done where power is available. 

This car is also equipped with a complete set of line 
work tools, including pike poles, dead men, block and 
tackle, wire pulling clamps, digging tools, cant hooks, reel 
jacks for cable reels, a pole jack for pulling poles, in- 
sulating blankets, rubber gloves, clamps and jumpers for 
line work, a hoist for pulling guys, blow torches, etc. 
There is also an assortment of fish tapes, hand tools, 
safety belts, climbing irons, etc. 

The bunk car contains bunks and lockers for ten men. 
The lockers are large enough to accommodate traveling 
bags and all-weather clothes. There are washroom facili- 
ties and a shower bath, the car being equipped with over- 
There is also an electric water cooler. In 
the cook car there is a dining room, a kitchen, and storage 
space for supplies and utensils. There is also office space 
and sleeping accommodations for the foreman and for the 
cook. Refrigeration was supplied by the crew, which re- 
paired a damaged unit. 

A 34-ton pick-up type automobile truck is assigned to 
this force for the transportation of men and materials to 
and from the scene of work in situations where the camp 
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Diesels To Replace Electrics 


N:e for the Boston & Maine's electrified section has 
apparently been eliminated by the use of Diesel-electric 
locomotives on all its through traffic on the Fitchburg 
division. The recent improved ventilation of the Hoosac 
tunnel makes the operation of Diesel locomotives through 
the tunnel zone entirely satisfactory. 

The electrification was completed in May, 1911, from 
North Adams, Mass., through the Hoosac tunnel, to the 
Hoosac tunnel station, a distance of 7.92 miles. The tun- 
nel is on the railroad’s main line, Fitchburg Division, 
which runs from Boston, Mass., to the west, out of the 
Connecticut River Valley, into that of the Hudson River, 
through the Berkshire Hills in the northwestern corner 
of Massachusetts. The divide is crossed by the five- 
mile Hoosac tunnel, a two-track bore, with a grade of 
approximately 0.5 per cent, ascending from each portal 
to a summit within the tunnel. 

There are 7.92 miles of double track between the ter- 
minals of the electrified section. Yard tracks electrified 
bring the total to 21.38 miles. Rolling stock consists of 
seven electric locomotives, five of which were placed in 
service in 1911, and two in 1917, These locomotives, sup- 
plied by the Westinghouse Electric & Manufacturing 
Company, are 11,000-volt, a.c. units, having a 1-BB-1 
wheel arrangement. The first five units each weigh ap- 
proximately 261,800 1b., while those delivered in 1917 
weigh 265,500 Ib. They have a continuous rating of 1,224 
hp. Tractive force is 18,480 Ib. at 27.6 m.p.h. 

The reasons given for the electrification in 1911 were 
“increased capacity and elimination of smoke in tunnel.” 
With steam locomotives, operation was extremely diffi- 
cult in the tunnel, even after oil was substituted for coal. 
With electric operation, due to the short length of the 
electrified line, steam locomotives are not detached from 


Satisfactory operation of Diesel 
locomotives on Boston & 
Maine’s Fitchburg Division 
which includes the 5-mile Hoo- 
sac Tunnel, with its recently 
improved ventilation, makes it 
possible to eliminate the elec- 
trification through the tunnel 


either freight or passenger trains. The electric locomo- 
tives are equipped with multiple-unit control, and one or 
more are attached ahead of the steam locomotive, the 
number varying with the weight of the train. The Diesel- 
electric locomotives now in service are made up of 1,350- 
hp. units, supplied by the Electro-Motive Corporation, 
two or four units being used on a train. 


Tunnel Ventilation 


To provide for Diesel operation through the tunnel, the 
railroad has installed two large, electrically operated pro- 
peller fans in a new fan house. Features of the installation 
are the large size and type of fans, and an electrical system 
employing remote control and automatic protection. The 
new fans, replacing the old inefficient ventilating fan, were 
installed to secure larger blower capacity and thereby 
improve the air, moisture and general operating condi- 
tions through the tunnel. 


One of the Diesel-powered trains which now operate through the tunnel without need of an electric locomotive 
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The Hoosac Tunnel 


The Hoosac tunnel, which was completed in 1875, is’ å 


25,081 ft., or nearly five miles long, and is tangent 
throughout, directly under Florida Mountain, and 
pointed almost due east and west. The old fan, which was 
installed nearly 50 years ago, was located in a fan house 
at the top of the mountain, about seven miles from North 
Adams, Mass., and has been used both to suck air out or 
to blow fresh air down into the tunnel through a central 
15-ft. by 27-ft. vertical ventilating shaft, 1,028 ft. deep, 
driven when the tunnel was constructed. This fan was of 
the paddle-wheel type, 15 ft. in diameter and 8 ft. long, 
with axial air inlets at both sides. It had a theoretical 
capacity of 250,000 cu. ft. per min., and was powered by 
a single 2,300-volt, 3-phase, 60-cycle motor. 

In later years, the actual capacity of the old fan was 
much less than the rated capacity. In addition, it became 
unreliable in operation and badly corroded, in spite of the 
fact that it had been rebuilt with wrought-iron vanes 
twice in the last 10 years. Accordingly, it was planned to 
replace this fan with two modern fans, housed in a new 
single-story building. The use of two fan units, instead 
of one, was planned so that one fan could be shut down 
for repairs, if necessary, without interfering seriously 
with tunnel ventilation, and the installation was made 
without taking the old fan out of service until the new 
equipment was ready for operation. 

The.new ventilating equipment was considered neces- 
sary even though almost all freight trains now operating 
through the tunnel are pulled by Diesel locomotives, and 
although it is expected the Fitchburg division, which in- 
cludes the tunnel, will soon be completely converted to 
Diesel operation. In fact, the accumulation of Diesel ex- 
haust gases under heavy traffic is such that, without venti- 
lation, severely noxious conditions would result. 


New Installation 


The new fan house, like the old, covers the top of the 
tunnel ventilating shaft, but extends toward the south 
from the shaft, whereas the old fan house extended toward 
the north. The new house is of brick and concrete con- 
struction and is approximately 47 ft. by 52 ft. in plan. Its 
rear or north wall, which is convex, semi-elliptical in 
shape, extends around the edge of the ventilating shaft. 
The interior of the fan house is partitioned by two curved 
brick walls to form a plenum chamber through the center, 
from north to south, extending from the ventilating shaft 
to the fans, which are located at the southeast and south- 
west corners of the building, and blow toward the south. 
The space betwen the plenum chamber walls and the 
outer walls on the east and west sides of the building is 
utilized for separate motor rooms for each fan. A control 
room, 16 ft. by 20 ft., projects from the building on the 
west side at the north end of the west motor room. 


Propeller-Type Fans 


The new fans are 90-in., Jeffrey Type-8H Aerodyne 
mine fans, each with a capacity of approximately 260,000 
cu. ft. per min. Each fan has 8 plastic blades with adjust- 
able pitch, by means of which they can be set at 7 different 
angles for most economical operation without overloading 
the motors. The fans are located in large tapered metal 
exhaust tubes, which vary from 8 to 15 ft. in diameter 
and extend 35 ft. beyond the south wall of the fan house. 
The end of each exhaust tube is covered by a double door, 
hinged in the middle, which opens when the fan is in 
operation. If only one fan is being operated, suction 
closes the doors of the fan not in operation, so, in effect, 
the doors operate automatically. Each fan propellor is 
mounted on a horizontal shaft supported on roller bear- 
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An early picture of electrified operation taken shortly after the 
electrification was completed 


ings and is driven at either 390 or 590 r. p. m. by a 
100-hp., Westinghouse, dual-speed induction type motor 
with roller bearings, which operates on 440-volt, 3-phase, 
60-cycle alternating current. The motors are located in 
the two motor rooms and the long drive shafts connected 
to the fans extend through two walls. Each shaft is sup- 
ported between the motor and fan by roller bearings 
mounted on steel pedestals. 

The motor bearings are grease lubricated, while the 
fans and shaft bearings have oil lubrication, which is 
piped to the bearings from an oilette located in an external 
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cabinet. With this system of lubrication, it is necessary 
to replenish oil and grease only about once a month. 

A 6,600-volt, 3-phase transmission line from North 
Adams supplies power for the tunnel facilities. Three 
75-kva., 6,600/480-volt transformers serve the motor 
circuits, and a 10-kva., 6,600/120-240-volt transformer 
supplies lighting and control circuits. The main service 
and starting switches are located in the fan house control 
room. 

Unlike the old fan, the new fans are used only to suck 
air out of the tunnel. They are normally operated on the 
basis of visibility and moisture in the tunnel, as reported 
to a signal tower at North Adams by locomotive engine- 
men, track walkers or other railroad workmen. The fans 
are controlled electrically and can be operated either singly 


Ventilating 
shaft 


or together at either low or high speed, but never with one 
fan operating at high speed and the other at low speed. 
The approximate capacities of the various operating com- 
binations are as follows: 

esam eke oe 

2 {ans at lew ee ence ce i- 

2 fans at bigh , 475,000 cu. ft. 

These capacities vary somewhat with atmospheric and 
operating conditions, such as the way the wind is blow- 
ing, the direction of train movements, etc. For example, 
two trains approaching the center of the túnnel simul- 
taneously tend greatly to accelerate the exhaust of air 
up the shaft. Under average conditions, both fans can 
completely exhaust the air from the tunnel in 25 min. 


Remote Control 


The fans are normally operated by remote control from 
Spragues Tower, a newly constructed signal tower at 
North Adams. Push buttons and a carrier-current system 
are used, with the control desk at the tower located up- 
stairs in the operator’s room. One room in the lower 
story of this tower, known as the control room, is devoted 
entirely to the fan control equipment. This room contains 
a 125-volt storage battery and a 48-volt storage battery. 
A third storage battery for supervisory control is located 
in the control room of the fan house on top of the moun- 
tain. Push button controls are also provided in the fan 
house control room and in each of the two motor rooms. 

Safety controls, actuated by thermal relays, automati- 
cally stop either fan in case of hot bearings, in which case 
a buzzer indication at the signal tower control desk shows 
which bearing is hot. There is an oil circuit-breaker in 
the power transmission line at North Adams, remotely 
controlled from the signal tower, and the transformers 
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The ventilating equipment as it now appears above the 
center of the tunnel 


Pian of new fan house 
showing also location of 
old ventilating facilities 


on top of the mountain also have thermal relays which 
automatically shut off the power to the transformer in 
case of trouble and give an alarm indication at the tower. 


Electrical Service on Wheels 
(Continued from page 317) 


cars cannot be placed nearby or where the work consists 
of several jobs widely separated, as is often the case ina 
large terminal area. The quick means of transportation 
afforded by this truck has resulted in handling assigned 
work with maximum speed and efficiency. Where condi- 
tions are favorable the truck is also useful for various 
other purposes, such as pulling heavy cables, erecting 
poles, etc. 

When the force moves from one location to another the 
truck is loaded in a car fitted for this purpose and shipped 
along with the other cars assigned to the force. This car 
is a box car fitted with double-end doors of sufficient size 
to permit entry of the truck. Suitable channel steel load- 
ing skids and specially designed anchoring equipment for 
the truck are carried in the car. The truck occupies one 
end of the car, and the other end is used for storage and 
transportation of heavy wire, cables and miscellaneous 
materials. Arrangement of the skids, etc., is such as to 
permit the truck to be driven into and out of the car 
under its own power. 

Work is always available for the construction force. It 
is normally scheduled well in advance, each job being 
done in the order of its importance, with due regard for 
minimizing the movement of the cars. 
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A. C. Power tor 


Tue Norfolk & Western has developed a power system 
for passenger cars which will deliver regulated 220-volt, 
three-phase, 60-cycle a.c. power to all motors on the car, 
and will supply 220/110-volt power for lighting. The 
system was worked out in the railroad’s shops at Roa- 
noke, Va., and one installation like that shown in the 
single-line diagram will be applied to a Norfolk & West- 
ern Car. 

Power is generated by an axle-driven 110-volt, d.c. 
generator operated in conjunction with an 88-cell Edison 
storage battery. The d.c. power is converted to three- 
phase, 60-cycle, a.c. power normally at 67 volts by an 
inverted rotary convertor. 

Regulation of the speed of the rotary convertor is ob- 
tained by use of a carbon-pile generator regulator so con- 
nected that the action is reversed as compared with its 
application to an axle generator. As the battery voltage 
rises, the regulator strengthens the field of the rotary pro- 
portionately, maintaining nearly constant speed and fre- 
quency. The starter is a two-step, d.c. resistance starter. 

The output of the rotary is applied to the primary of a 
three-phase, self-regulating transformer which raises the 
67 volts to 220. Approximately constant output voltage 
is obtained by means of capacitors and reactors in the 
transformer. Tests show that a 30 per cent variation of 
voltage on the primary will cause a variation of only 4 
per cent on the secondary. 

Power for lighting is obtained by using center or neu- 
tral taps on the transformer secondary from one, two, 
or three of the phases and is distributed by three-wire 
220/110-volt circuits. This permits the use of standard 
Suoreacent or incandescent lamps with a minimum size 
ot wire, 
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Passenger Cars 


Power generated at 110 volts — 
d.c. is converted to 220-volt, 
3-phase a.c., 60-cycle power for 
motors with 3-wire, 110/220 
single-phase power for lights 


Standby power will be plugged in directly to the a.c. 
end of the power system, a connection in the receptacle 
serving to operate a relay which will automatically open 
the circuit between the rotary and the transformer. The 
rating of the generator is 20 kw., the battery is 300 amp. 
hr., the rotary is 12 kw. and the transformer 12 kva. 

This arrangement of apparatus, as operated in the 
shop, has proved its effectiveness for application to cars. 
It will, however, be modified for additional applications. 

The self-régulating transformer is a relatively expen- 
sive piece of equipment, and, in future designs, the in- 
verted rotary convertor and the transformer will be re- 
placed by an Amplidyne inverted convertor which in itself 
will have an output of 60-cycle, three-phase power at 220 
volts. It will be self-regulating, have approximately con- 
stant frequency and constant output voltage throughout 
the d.c. voltage range of the battery. Operating condi- 
tions on the Norfolk & Western aided by the efficiency 
of the 110-volt power system make standby battery charg- 
ing unnecessary. 

This proposed a.c. system will permit the use of com- 
mercial compressors for cooling and other refrigeration 
with hermetically-sealed compressor motors. 
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Stagie-line wiring diagram for the 110-volt dc./220-volt, three-phase, 60-cycle ac. car power supply system 
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Rectitiers for Railways 


H icu-voltage ignitron rectifiers and inverters for rail- 
road service are described in a paper which was presented 
at the North Eastern District meeting of the American 
Institute of Electrical Engineers, held at Buffalo, N. Y.. 
on April 24-26, 1946, by J. L. Boyer and C. G. Hagen- 
sick, design engineers, Westinghouse Electric Corpora- 
tion, of which the following is an abstract. 

Single-anode pumped-type mercury arc rectifier tubes 
have been established in the 300-, 600- and 900-volt field 
in the past few years, and as a result they have become 
the most important type of equipment for large power 
conversion at these voltages. The ignitron was the major 
development which brought about the change from multi- 
anode to single anode tubes in this low-voltage field. Re- 
cently, sealed ignitrons have been developed for very 
high voltages and lower currents. This paper describes 
high-voltage pumped ignitrons which have been made 
available for power conversion in the 3,000- to 4,000-volt 


ee 
he major application for mercury-arc rectifiers in 
this voltage range is for railroad service. Therefore, the 
requirements for railroad loading have been given special 
consideration in the design of the high-voltage ignitron. 
Both rectifier and inverter characteristics were desired in 
one unit so that a maximum of flexibility including regen- 
eration could be obtained. 

The paper describes characteristics of combined recti- 
fier and inverter operation. Accepted fundamental recti- 
fier and inverter relationships are presented, and the de- 
sign and tests which led to the successful development of 
high-voltage pumped ignitrons are discussed. The relative 
merits of pumped and sealed ignitrons are also discussed. 
The following excerpts are parts of the paper which deal 
specifically with railroad applications. 


Ratings 


Typical ratings required for rectifier units for railroad 
loading are 2,000 kw. and 3,000 kw. These ratings were 
used as a basis for the design of the 3,000-volt ignitrons. 

Railroad loading usually requires very heavy overload 
ratings. Ignitron rectifiers are especially suited for sud- 


AC 
Supply 


Fig. 1—Delta, six phase, double wye rectifier and inverter circuit for 
railway substation 
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3,000-volt sealed Ignitrons 
have been developed which will 
function both as rectifiers and 
inverters permitting regenera- 
tion without rotating machinery 


denly applied overloads, because they show no tendency to 
cause arc surges at any reasonable water temperature and 
because their arc-back performance is less dependent on 
previous loading. 

The proposed A.I.E.E. heavy-duty rating which is 
used in the testing of high-voltage rectifiers for railroad 
service is the following: 

100 per cent rated load continuously 
150 per cent current for 2 hours, following 100 per cent load 
300 per cent current for 5 minutes, following 100 per cent load 

With low-voltage, high-current ignitrons it is found 
that the inverter rating of a given design is lower than the 
rectifier rating. In high-voltage rectifier operation, the 
required design results in improved inverter performance. 


Regeneration 


One of the important requirements for a railroad sub- 
station in mountainous country is regeneration. This can 
be accomplished by mercury-arc rectifiers in a number of 
different ways. 

(1) A given unit may be operated first as a rectifier 
when power is required and then as an inverter when 
regeneration is required. A reversing switch to change 
the polarity of the power circuit and means for rapidly 
changing the ignition angles must be provided. This 
scheme has the advantage that duplicate equipment is not 
required but has the disadvantage that a time delay is 
necessary to change from rectification to inversion and 
that the reversing switch has considerable duty. 

(2) Two or more units may be operated on the same 
bus, with one permanently connected with reversed polar- 
ity and excited as an inverter and the others being oper- 
ated as rectifiers. This method provides a smooth change- 
over between rectification and inversion, but has the 
disadvantage that duplicate equipment is required. 

(3) Where heavy overloads and heavy regenerative 
loads are expected, a combination of methods (1) and 
(2) can be used. Both units can carry the overloads, and 
as the load drops, one unit can be switched over to in- 
verter operation to carry normal regenerative loads. If a 
heavy regenerative load is required, both units can be 
changed to operate as inverters. This type of operation 
makes possible a smooth transition between rectification 
and inversion. 

Fig. 1 gives a typical rectifier and inverter circuit illus- 
trating method (2), which is considered to be the most 
important. Load and regenerative voltage characteristics 
are shown in Fig. 2, for a system having identical trans- 
formers for rectifier and inverter units. These regulation 
lines give the d.c. voltages for various load currents and 
for different ignition angles A of rectifier and B of in- 
verter. The slope of these lines is determined mainly by 
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Fig. 2—Regulation curves of rectifier and inverter, 8 per cent regu- 
lation and same transformer secondary voltages 


the transformer reactance, and the values at zero current 
are proportional to the cosines of the ignition angles. 


Circuit Characteristics 


In normal operation the action of any type of rectifier 
is to allow energy flow in only one direction, because a 
reverse current cannot be conducted through the rectifier 
elements. However, the flow of energy in any circuit 
element can be reversed by changing either the direction 
of current through the element or the polarity of the volt- 
age across the element. In a converter in which the con- 
ducting period of the elements can be controlled the polar- 
ity of the d.c. voltage can be reversed by making effective 
the opposite polarity of the a.c. voltage. This is the prin- 
ciple of operation of the inverter, which permits power to 
be transmitted from the d.c. circuit to the a.c. circuit. 

With railroad service, the need for regeneration is 
indicated by a rise in the d.c. voltage. The effect of this 
on rotating equipment would be to reverse the direction 
of current flow, but with the rectifier the elements support 
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Fig. 3—Double grid high voltage ignitron 
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the additional voltage and there can be no reverse current. 
A second converter with a reversed connection may be 
controlled so that the ignitrons can conduct during periods 
in which the a.c. voltages of their transformer windings 
are opposed to the flow of current. With this type of oper- 
ation, energy can be transmitted from the a.c. circuit to 
the d.c. circuit by the rectifier and from the d.c. circuit to 
the a.c. circuit by the inverter. 


Sealed Ignitron Tubes 


The possibility of using sealed ignitron tubes for the 
3,000-volt class should be considered for some railway 
applications. Sealed ignitrons have been developed for 
voltages up to about 7,000 volts d.c. in single-way circuits, 
and economical designs could be obtained for 3,000 volts. 

There should be no fundamental difference in the per- 
formance of pumped and sealed ignitrons. Up to the limit 
of size for which experience has been obtained in sealed- 
tube construction, any electrical design used in pumped 
tubes can also be used in sealed tubes with an equal rating. 

The decision as to whether pumped or sealed ignitrons 
should be used in a given application should be based on 
the relation between the required continuous and over- 
load ratings and overload ratings and the available tube 
ratings. Economic considerations may be the determining 
factor for some current capacities. 

High-voltage pumped ignitrons of an improved design 
have been built and tested for the requirements of 3,000- 
to 4,000-volt railway service. All of the circuit character- 
istics which are available with grid-controlled rectifiers 
and inverters are obtained by the use of ignitron control. 
Rectifiers and inverters can be used in one substation to 
provide the desired characteristics for either load or re- 
generation. 

The high-voltage ignitrons are designed for heavy 
overloads of the type required for railway service. A new 
design of porcelain-enclosed glass Kovar sealed-anode 
bushing which has a temperature limit far above that 
obtained in normal operation has been developed. 

The selection of either pumped or sealed construction 
for high-voltage ignitrons must be based on the rating, 
economic factors, and special requirements for each ap- 
plication. 


-Rim gears for electric locomotive drives and solid spur gears for Diesel 


electric service awaiting inspection and shipment at the Nuttall Works 

of Westinghouse. Two types of rim gears are in evidence; those 

with the ground finish bore are pressed on the drive mechanism, 
while others have a bolt circle to facilitate mounting 
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— NEW DEVICES 


Robot Packing Retainer 


The Robot journal-box packing retainer, 
recently developed by the Chicago Freight 
Car & Parts Co., Chicago, is designed to 
provide a reliable mechanical means of 
holding packing away from the brass at all 
times; keep the journal clean, from the 
packing line to the brass; and provide a 
clean film of oil. 

The Robot retainer consists of a flexible 
tempered spring-steel frame, equipped with 
two Bakelite laminated brushes, one on 
each side ef journal, which are slidably 
attached to the retainer frame for necessary 
lateral movement. The normal position of 
brushes is about 45 deg. in relation to the 
side walls of the journal box and these 
brushes maintain a steady pressure of about 
4 lb. per brush against the journal—enough 
to hold packing strands, but not enough to 
break the oil film which passes upward to 
the brass. The flexibility of the spring- 


Robot retainer (on block) ready for application 
in a journal box 


steel frame is such that the retainer may 
be easily applied to or removed from a 
journal box. When in the box, it does not 
interfere with normal journal-box servicing 
and is not damaged by packing irons. 

Advantages claimed for the Robot re- 
tainer include the elimination of time 
wasted in adjusting journal-box packing in 
terminals, which amounts to at least 50 
per cent of the time consumed inspecting 
or servicing trains ; time consumed in jack- 
ing journal boxes in yards to remove 
brasses due to waste grabs; delays to trains 
due to setting out cars on account of 
hot boxes caused by waste grabs; cut jour- 
nals caused by waste grabs. This retainer 
is said to extend the average service life 
of the brass at least 100 per cent and re- 
sult in increased service life of the pack- 
ing, which will not be cut up into short 
strands by the use of packing irons. 

Tests to determine the efficiency and po- 
tential service life of the Bakelite laminated 
brushes indicate that these brushes serve to 
distribute the oil film evenly along the 
full length of the journal and at the same 
time allow a heavy oil film to pass, thereby 
constantly maintaining a surplus of oil in 
the oil groove along the edge of the brass 
and providing lubrication uninterrupted by 
waste grabs. With this full lubrication, the 
amount of wear on the brush contact edges 
is practically negligible. 


Heat-Resistant 
High-Dielectric Tape 


A remarkable tape made by coating fibre- 
glass with Silastic is currently available to 
the electrical industry. Known as Cohr- 
lastic, this tape has very high dielectric 
properties—1,100 volts per mil—and the 


Phantom view of journal box with Robot packing retainer in place 
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capacity to retain this strength up to 50 
deg. F without breaking down and carboniz- 
ing. It is resistant to arcing and corona 
cutting, as well as being water proof and 
water repellent. 

Cohrlastic is not sticky ; wraps are bound 
at the ends. Gaskets may be die cut for 
applications requiring high dielectric 
strength at elevated temperatures. Cohr- 
lastic is available in rolls of various lengths, 
widths, and thicknesses from the Connecti- 
cut Hard Rubber Company, New Haven, 
Conn. 


Da-Lite 
Control Blinds 


Additional comfort to the occupant of the 
sunny side of a car is attained by the in- 
stallation of Da-Lite control blinds, the 


Da-Lite control blinds provide diffusion of 
daylight and a non-glare view of the scenery 


use of which lessens the extreme variations 
of daylight intensity found on shade-equip- 
ped cars. These blinds provide subdued 
daylight inside the car and reduce eye strain 
by giving the passenger a non-glare view 
of passing scenery. 

Built for railroad use, the construction 
eliminates cords, chains and knobs. The 
bottom control bar is made of polished alu- 
minum, and has the control mechanism 
completely enclosed. The movement of the 
bottom bar opens, closes and adjusts the 
slats. When raised or lowered, the blind 
will remain at the desired level. Da-Lite 
blinds were designed by the Ajax Consoli- 
dated Company, 4615 West 20th. street. 
Chicago 50. 


Syphon Cleaner 


A rotary type scale-cutting tool for clean- 
ing locomotive syphons is being marketed 
by the Flannery Bolt Company, Bridgeville, 
Pa. This device, known as the Reynolds 
syphon cleaner, operates on an expansion 
principle similar to that of a flyball gov- 
ernor. The four cutter arms are heavy stee! 
bars so that the centrifugal force acting 0P 
their outer ends provides effective pressure 
of the cone-shaped rotary cutters against 
the scaled surfaces. 

To assure the unform expansion of the 
cutter circle diameter for all four cutters. 


hanica! Engineer 
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The Reynolds syphon cleaner collapses for easy 
insertion, and can be safely used in the stay- 
bolted section 


the arms are secured by links to a single 
collar sliding on a circular stem. This 
interlocking of the cutter arms permits 
cleaning in the stay-bolted section by pre- 
venting entanglement between the stay- 
bolts. The tool collapses to a small di- 
ameter and can be inserted freely through 
the washout plug holes into the syphon. 

The cleaner is built of alloy steel. High- 
speed steel, heat-treated and high-cased, is 
used for the cutters. The cutter pins are 
made of heat-treated alloy steel. 


Induction 
Transmitter-Receiver 


A mobile induction transmitter-receiver has 
been designed by the Aireon Manufactur- 
ing Corp., Kansas City, Kan., for “carrier” 
communication with wayside stations. Using 
a frequency-modulated carrier of 50 watts 
power, the unit enables the conductor or 
engineman on a moving train to talk with 
wayside stations up to 50 miles distant. 
Communication between trains is slightly 
less, but reliable contact can be obtained 
up to 25 miles. Frequency range of the 
equipment is 70-200 kc., the band which 
has been assigned for this type of service. 

The unit, which is shown in the photo- 
graph without cover and shock mounting, 
is 8 in. high, 10 in. wide, and 20 in. deep. 
The equipment is pretuned and remotely 
operated. It can be mounted in a steel 
weather-proof box on the tender. This 
box, which contains transmitter-receiver 
and separate power supply measures 1514 
m, by 23% in. by 24 in. 

Power supplies are made as a separate 
umit because of the variety of power sources 
found on trains. A dynamotor is available 
for 32 volts or 62 volts d.c. and a con- 
ventional rectifier tube type for 117-volt 
a.c. sources. Power supply dimensions are 

e same as those of the transmitter- 
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receiver, The usual power source is the 
headlight generator on the locomotive or 
an axle-driven generator and storage bat- 
teries for the caboose. 

The transmitter-receiver shown draws 
100 watts on standby and 300 watts when 
transmitting. It uses two 1,625 tubes for 
R-F power amplifiers, a pair of 6V6 tubes 
for audio output amplifier. 

The antenna for this equipment is a 
large single-turn loop, the style of which 
varies with the installation. In a caboose 
installation, a single-turn loop is run around 
the car; and on steam locomotives, a 
single-wire loop is run the length of the 
boiler, along insulated supports. 

The F-M receiver which is a part of 
the unit delivers up to 6 watts undistorted 
power to a permanent-magnet call speaker 
and handset. $ . 

Remote-control equipment for this set 
consists of an Electrovoice handset and 


Aireon mobile induction transmitter-receiver 
an Aireon 1030B remote unit. Controls 
consist only of squelch and volume control. 
“Send-receiver” lights and call speaker 
warn the user when he is being called. 


Plastic 
Lens Coating 


A baked plastic lens coating offers protec- 
tion to welding lenses from weld spatter. 
The photo shows the difference in the ac- 
cumulation of weld spatter on the coated 
and on the uncoated portions of the lens. 
The latter would be unusable, whereas 
the coated portion is scarcely affected. 
Smudge or smoke may be wiped from 


Effect of weld spatter on a partially 
coated lens 


the lens with a damp rag without harming 
the coating. This lens is available for gog- 
gles, helmets, and handshields from the 
Eastern Equipment Company, Inc., Willow 
Grove, Pa. 


Portable 
Thread Gauge 


Fast, accurate inspection of threads is said 
to be possible with the Bryant portable 
thread gauge. Gauges are available for 
inspecting either internal or external 
threads from the Bryant Chucking Grinder 
Company, Springfield, Vt. 

Models for either type of thread have 
two stationary and one movable thread 
segment. After insertion, only a partial 
turn of the work or of the gauge, depend- 
ing upon the type of thread, is required to 
indicate inaccuracies of lead, pitch diameter, 
and thread form, as well as any out-of- 
roundness. Inspection of different sized or 
different type threads is accomplished by 
changing the thread segments and aligning 
them to a master gauge or plug. 

To accommodate all classes of fits the 
segments are made to Class W tolerances. 
Thread forms of either the “Go” or “No 
Go” type are available in sizes from e 


Bryant gauge for inspecting internal threads 


in. to 1 in., and from 1 in. to 3 in. The 
dial indicator reads in thousandths of an 
inch and can be used to advantage to check 
tolerances. 


Dual-Handle 
Tension Wrench 


A dual-handle tension wrench, or Torqo- 
meter, with built-in indicating dial and flash 
bulb to show when desired pressures are 
secured has been developed by the Snap-on 
Tools Corporation, Kenosha, Wis. 

The section of the tool through which the 
sliding handle passes is a plug which ex- 
tends down through the mechanism housing 
and ends in a square drive plug at the bot- 
tom to which the necessary size of socket 
wrench or extension shank is attached. 

The torsion on the plug when pressure is 
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Dual-handle wrench which can be 

used in tightening Diesel-engine 

cylinder-head nuts to predeter- 
mined pressures 


applied to the handle to tighten or unlock 
a tight hold produces a slight tortional 
movement in the middle section of the plug. 
The amount of this twist is controlled 
within certain limits by the thickness and 
heat treatment of the plug. 

The top part of the plug is welded to the 
steel top plate of the mechanism housing. 
A metal bar, inserted in the bottom of the 
plug, is fitted on its free end with a hook 
adjustable in length. This bar transfers the 
twist of the plug to a horizontal motion on 
the hook ends. The hook engages a pre- 
cision-made gear arrangement which, in 
turn, actuates the needle of the dial. 

At the zero point of the dial there is a 
small metal stop which, upon contact with 
the pointer, completes an electrical circuit 
which, in turn, lights a small flash bulb in 
the holder on top of the tool. The tool is 
used as follows: For example, assume that 
it is required to tighten a bolt to 1,500 
ft.lb. The dial is turned until the 1,500 ft.lb. 
mark is opposite the dial needle and pres- 
sure is applied on the Torqometer handles 
and the bolt tightened until the needle 
reaches the zero mark, Under normal light- 
ing conditions this can readily be observed, 
but under poor lighting conditions the sec- 
ond the needle reaches zero it completes the 
electrical circuit, and the flashlight operates, 
notifying the operator that the required ten- 
sion has been reached. 

This particular Torqometer was devel- 
oped primarily for use in tightening the 
various large nuts found on the cylinder 
heads of Diesel locomotives where space is 
limited and does not provide enough room 
to use properly a single-handle Torqometer 
of the same torque capacity. 
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In addition to this special double-handle 
model, Snap-on Torqometers are available 
in other capacities including: 150 ft.lb.; 250 
ft.lb.; 350 ft.lb.; 600 ft.lb.; 1,000 ft.lb.; 
2,000 ft.lb. The construction of these tools 
is identical, although the size of the mech- 
anism and plug increases as the models in- 
crease in size. 


Flexible 
Tubing Coupling 


A coupling which eliminates the need for 
fittings, but which makes possible the rapid 


Assembling two sections of Spiratube 


joining or disconnecting of flexible tubing 
has been developed for Spiratube, a non- 
collapsible, retractable tubing. 

The coupling, a flat spring-steel collar 
built in the tubing, is compressed to slip 
inside the end of another section and then 
released to form the joint. Disconnecting 
is accomplished by compressing the inner 
spring-steel collar and withdrawing the 
male end. 

Couplings and tubing are covered with 
a long-fibre duck fabric which has been 
processed fire-resistant and coated with 
thermoplastic. The Spiratube has no ex- 
posed metal inside or out, rendering it safe 
in the presence of explosive or inflammable 
materials. It is manufactured by the War- 
ner Brothers Company, Spiratube Division, 
Bridgeport, Coon. and may be purchased in 
standard diameters from 3 in. to 16 in. and 
in lengths of 10, 15 and 25 ft. 


Brake Shoes 
For Grinding Wheels 


Wheel-grinding brake shoes are designed 
to remove defects in car and locomotive 
wheels while the unit is continued in ser- 
vice. Flat spots, high flanges, worn hollow 
tread, and other defects are correctable by 
removing the standard brake shoe and in- 
stalling the grinding shoe with the appro- 
priate abrasive contour. 

The various shapes for correcting one or 


Wheel-grinding brake shoes correct worn 
wheels without shopping 


more of these defects with a single form 
are made to fit standard brake heads and 
wheels of any diameter. According to the 
manufacturer, the Dearborn Railway Spe- 
cialty Company, 13011 Ford road, Dear- 
born, Mich., these shoes are processed and 
baked with the same care and precision 
used in the finest tool steels, and will last 
for several corrections. 


Rail Mechanical Engineer 
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End Fitting for 
Asbestos Conduit 


The most recent addition to the line of Sali 
insulating brushes is an end fitting for as- 
bestos-cement conduit. The cover is regu- 
larly furnished b!ank, but may be drilled 
at the factory at additional cost. 

Companion items are Sali insulating 
couplings, both male and female types, for 
joining asbestos-cement conduit to steel 
conduit and for use where asbestos-cement 
conduit is brought directly to the cabinet 
or pull box without the use of steel conduit 
extensions. 

Sali is a phenolic laminated material, de- 
veloped and used exclusively by the Adalet 
Manufacturing Company, Cleveland, Ohio. 
The standard line comprises many types of 
bushings for regular and thin-wall steel 
conduit. 

Sali has high mechanical and dielectric 
strength. It has the distinctive quality of 
adhering to metal; the phenolic varnish 
acts as a binder, so that the fitting will not 


Sali insulating bushing for asbestos-cement 
conduit 


vibrate loose. Sali fittings are designed for 
use where space is limited, and neat ap- 
Pearance and strength are required. 

These fittings are recommended for use 
on all conduits terminating at switchboards, 
control boards, power cabinets, pull boxes, 
safety switches, motor starters, controllers, 
cranes and other devices where high insula- 
tion must be combined with strength. They 
may be used on installations where vibra- 
tion normally causes the insulation on the 
cable to break down. 


Non-Destructive 
Testing Device 


The Super-Sonic Reflectoscope is a device 
for detecting quickly internal cracks and 
flaws without disassembing the equipment 
to be tested. The machine gives a depth of 
Penetration up to 10 ft., indicates the posi- 
tion of the defects, and is portable and 
shock mounted. 


Railway M 
JUNE. 1940 cal Engineer 


Testing a crank pin with the Supersonic 
s Reflectoscope 


For testing locomotive axles and crank 
pins, a quartz crystal searching unit is 
moved slowly around the flat surface, which 
has been pre-oiled to improve sound trans- 


The oscilloscope screen showing the zero sweep 

line, A; the initial pulse, B; and the re- 

flection from the opposite side, C. The de- 
fect is at D 


mission. Defects will show on the oscillo- 
scope screen, as indicated by D in the 
illustration. This indication is a result of 
the transmitted sound wave being reflected 
from the edge bordering on the defect. An 
interruption of continuous surface as small 
as the border between two parts shrunk-fit 


to each other will give an indication on the 
screen. 

For most parts, access is required to one 
side of the material only. Best results are 
obtained by testing from the end of the 
largest diameter as the sound waves are 
emitted from the crystal in a straight line 
and would not cover the area contained 
in the ring between the two diameters while 
transmitting axially. Some success may be 
had by tilting the crystal, but this method 
will leave part of the material unsearched. 
Therefore, crank pins are tested better from 
the inside, while axles should be checked 
from both sides. 

The Supersonic Reflectoscope is available 
to the railroads under lease from the 
Sperry Products, Inc., Hoboken, N. J. All 
servicing and maintenance is performed by 
the lessee. 


Waste Retainer 
For Journal Boxes 


The Gorman journal waste retainer is de- 
signed to prevent waste climbing up the 
sides of the box and pinching between the 
journal and the brass. Wide 16-gauge plates 
fit snugly around the journal and hold the 
waste firmly down under spring pressure. 
The retainer acts as an automatic doper; 
the vibration set up in the box by the car 
motion causes a flexing of the spring 
against the plates which squeezes the 
waste and makes the oil flow through it to 
the journal surface. 

The use of this retainer is said to reduce 
the necessity for setting-up or adjusting 
the waste at yards and terminals, limiting 
attention to the addition of oil. 

This device is manufactured by the Agee 
Metal Products Company, 3442 Cliff Road, 
Birmingham 5, Ala. for use on locomotive 
tenders, and on passenger and freight cars. 


The Gorman journal waste retainer is designed to eliminate waste grabs 
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Synchronous 
Motor Welder 


By utilizing the built-in separate exciter of 
their electric-drive welder, the Hobart 
Brothers Company, Troy, Ohio, has pro- 
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This welder helps to correct low power factor 


duced a compact synchronous welder. The 
unit is so proportioned that it can be started 
across the line and will automatically syn- 
chronize itself by the build-up of the sepa- 
rate exciter. 

The motor for this welder is a Hobart 
revolving-field synchronous type with a 
heavy squirrel cage winding for starting as 
a conventional induction motor. Once up 
to speed, the exciter builds up and auto- 
matically applies correct excitation to motor 
fields. 

This unit operates at a unity or leading 
power factor, making its usage economical 
to both the consumer and the supplier of 
electricity. For emeregency use the shaft 
can be coupled to a gasoline or electric 
motor and the synchronous motor will 
serve as an alternating current generator. 


Steam 
Cleaning Unit 
A portable steam cleaning unit, weighing 


28 Ib, has been developed by The Turco 
Products, Inc., 6135 South Central avenue, 


The Turco cleaning units operate from exist- 
ing steam lines 


Los Angeles, Calif. that utilizes existing 
steam lines to clean anything from finely 
finished aluminum surfaces to heavy equip- 
ment caked with grease. The device will 
operate from any steam line which has a 
¥%-in. valve outlet and maintains a pressure 
range of from 80 to 150 1b. per sq. in. 
The cleaning fluid is contained in an ordi- 
nary 55-gal. drum from which it is drawn 
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by the unit and mixed with steam for the 
cleaning operation. Three manual controls 
vary the temperature, quantity of solution. 
and nozzle pressure to suit the job at hand. 
There are no moving parts, pumps, pressure 
tanks, motors, or electrical connections. A 
variety of non-toxic, non-explosive cleaning 
fluids for use through the unit are available 
from the manufacturer. 


Hydromatic 
Milling Machine 


A line of hydromatic milling machines hav- 
ing the cutting capacity and spindle speeds 
for high-speed carbide milling is announced 
by the Cincinnati Milling Machine Com- 
pany, Cincinnati 9, Ohio. These machines 
are of bed-type construction, with auto- 
matic table feed cycles and infinitely vari- 
able hydraulic table feeds. Twelve sizes 
are available in plain and duplex styles 
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Centerless 
Thread Grinder 


Screw threads may be ground on straight 
cylindrical work pieces as well as on headed 
or multiple-diameter parts by the No. 1 
centerless thread grinder manufactured by 
the Landis Machine Company, Waynes- 
boro, Pa. 

This machine can be used to grind threads 
from solid blanks or to finish threads cut 
prior to grinding. The “Thrufeed Method” 
is used to grind single-diameter parts in a 
continuous flow between the grinding and 
regulating wheels. Multiple-diameter parts 
are thread-ground by the “Infeed Method”, 
which completes the entire thread in ap- 
proximately 11⁄4 revolutions of the work 
piece. Work rests for either type of feed 
are adjustable for any helix angle within 
the range of the machine. 

A heavy-duty automatic crush dresser 
attached directly to the bed of the machine 
forms the threads to a pre-selected depth 


Cincinnati Hydromatic milling machine taking a cut 11 in. wide and % 
in. deep in cast-steel journal boxes 


with tabfe traverse varying from 24 in. 
to 90 in. u 

Counterweights for the spindle carriers 
minimize the effort required to adjust the 
carriers vertically, while a quick clamping. 
arrangement for the quills facilitates cross 
adjustment. Both spindle carriers and 
quills are equipped with a vernier and scale 
device for direct reading of adjustments 
exceeding one turn of the hand crank. An 
independent electrical control for vertical 
rapid traverse movement of the spindle 
carrier is used for machines employed for 
a variety of milling operations requiring 
frequent adjustments of several inches. 

Lubrication is automatic with the excep- 
tion of four oil cups on the plain and 
eight on the duplex machines. A float 
switch automatically stops the driving mo- 
tor when the oil drops below the safe limit. 

To save manual labor on the part of 
the operator the spindle rotation is stopped 
and started by hydraulics. A small lever 
controls the hydraulic pressure which en- 
gages and disengages the spindle drive 
clutch. 


on the grinding wheel. A geared motor 
incorporated in the dresser drives the 
crusher roll and grinding wheel at slow 
speed when dressing. The motor control is 
interlocked with the main driving motor 
controls to prevent contact between the 
crusher roll and the grinding wheel when 
the latter is rotating. 


Landis centerless thread grinder for single- * 
multiple-diameter work pieces 
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One profile diamond-type dresser is 
mounted over the grinding wheel and one 
over the control wheel. To form the face 
of either wheel to any desired contour, the 
dresser may be equipped with profile cams. 
These cams can be locked out of engage- 
ment when straight faces are desired on 
the wheels. Dressing can be done without 
disturbing the set-up of the machine. 

The 4%-in. diameter  grinding-wheel 
spindle rotates in multiple-shoe, self-ad- 
justing, heavy-duty bearings, pressure- 
lubricated and is fitted with a device to 
stop the machine in event of a lubrication 
failure. A 15 hp. constant-speed motor 
drives the grinding wheel through V-belts. 
A worm-and-worm-wheel drive is used for 
the control wheel spindle; this spindle 
rotates on ball bearings and is mounted in 
a swivel housing. The coolant system for 
these wheels has a 65-gallon tank and a 
1 hp. centrifugal pump. Provision is made 
for installing a control unit to maintain 
constant coolant temperature. 

All electrical controls are grouped in a 
single panel. A master control button is 
included to stop the entire machine in one 
operation. When setting up, the grinding 
wheel, the control wheel, and the coolant 
pump may be stopped in one operation. To 
make the machine fully automatic in opera- 
tion except for dressing the wheels and 
making size adjustments, an automatic 
hopper is available for feeding the work 
in thru-feed grinding. 


Reusable 
Hose Couplings 


Hand assembly of flexible hose lines has 
been made possible by a patented metal 
coupling which can be attached or detached 
on the spot with the proper size wrench. 
The coupling nut threads on the hose, the 
end of which is compressed to form a safe- 
ty-seal gasket. The double-bell-shaped nut 
permits flexing of the hose but tends to 
prevent cutting. A long grip on the fitting 
restrains the hose from coming loose. 


These two-piece couplings were devel- 
oped by the Resistoflex Corporation, Belle- 
ville, N. J. 


Portable 
Metal-Cutting Saw 


Shown in the illustration is a 14-Ib. general 
utility saw of cast aluminum construction 
for small work. The cutting range is % 
in. to 1% in. round or irregular shapes of 
metal, wood, or plastic. 

The saw, powered by a 110-volt motor, 
is fed through the work by the hand-feed 
crank, the work being clamped in the 
hardened-steel vise jaws. The high-speed 
steel saw cuts square to the surface, and is 
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stopped and started by a hanaie-mounted 
switch. 

A special vise designed for converting 
the saw into a bench tool is also available 
from the manufacturer, the Machine-Craft 
Manufacturing Company, 3805 Avalon 
Boulevard, Los Angeles 11, Calif. Wing 
screws on the vise facilitate return of the 
saw to portable status. 


Reusable hose couplings for hand assembly 
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Automatic 
Battery Charger 


A motor-generator set for charging indus- 
trial truck batteries of either the lead-acid 
or nickel-iron type is fully automatic in 
operation and will charge the batteries 
without lifting them from the truck. 

The setting of the interval timer auto- 
matically starts the machine and shuts it 
down at the end of a pre-set charging time, 
during which the charging rate is automat- 
ically controlled by the modified constant- 
voltage generator. In the event of a power 
failure, an automatic reverse-current cutout 
disconnects the battery, and reconnects it 
upon the return of the power. 

The generator is a 15-16-volt d.c., 50- 
amp., 34-kw. diverter-pole type. It is built 


Automatic industrial truck battery charger 


as an integral unit with a 3-phase a.c. 220/ 
440-volt, 60-cycle, 1!4-hp. squirrel cage in- 
duction motor mounted on ball bearings. 
In the control cabinet are a d’Arsonval 
type ammeter and the various controls. 
This 34-kw. set, as well as special models 
for all types and sizes of batteries, is made 
by the Hobart Brothers Co., Troy, Ohio. 
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— NEWs — 


Dates of Meetings Changed 


THE sessions of the Mechanical and Pur- 
chasing and Stores Divisions, Association 
of American Railroads, scheduled for June 
20 and 21, and the Railroad session of the 
American Society of Mechanical Engineers 
scheduled for June 19, all at Chicago, have 
been postponed until later in the year. 

The date of the meeting of the Electrical 
Section, Mechanical Division, Association 
of American Railroads, has been changed 
to October 23, 24 and 25. It will be held 
in the Hotel Sherman, Chicago, and the 
Railway Electric Supply Manufacturers 
Association will hold an exhibit. 


Forum Honors Westinghouse 


Tue George Westinghouse Centennial 
Forum, the general theme of which was 
Science and Life in the World, organized 
in celebration of the one-hundredth anni- 
versary of the birth of the great inventor 
and developer, brought together more than 
700 of the leading scientists, engineers and 
scholars of America at Pittsburgh, Pa., 
on May 16, 17 and 18 for the consideration 
of a program of symposia and addresses 
which dealt with atomic energy, transporta- 
tion, communications, biological science, 
and future progress in science and engi- 
neering, all from the aspect of their rela- 
tion to civilization at home and in the 
world at large. The Forum, sponsored by 
The Westinghouse Educational Founda- 
tion, included a symposum on “Transporta- 
tion—A Measurement of Civilization” 
which was addressed by Dr. Edward 
Warner, president of the Interim Council, 
Provisional International Civil Aviation 
Organization, by Vice Admiral Emory S. 
Land, U. S. Navy (retired), and former 
chairman of the U. S. Maritime Commis- 
sion; by Martin W. Clement, president, 
Pennsylvania Railroad; by A. G. Boeghold, 
head, metallurgical department, research 
laboratory, General Motors Corporation, 
representing Dr. Charles F. Kettering, and 
by Harland Bartholomew, of Harland Bar- 
tholomew and Associates, who spoke on 
transportation planning in urban areas. 

Among the speakers at the symposium 
on the Future of Atomic Energy, Dr. 
Enrico Fermi, professor of physics, Uni- 
versity of Chicago, dealt with the Power. 
“If we try to look into the future,” said 
he, “and take the optimistic point of view 
that mankind may succeed to organize 
itself so as to eliminate the fear and the 
danger of the destruction potentialities of 
atomic weapons, one might speculate as 
to what may happen to atomic energy as 
a constructive new force.” From his dis- 
cussion several pertinent points stand out. 
These are: (1) the “piles” operated at Han- 
ford, Wash., for the synthesis of plutonium 
produce energy in amounts comparable to 
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that of the largest hydro-electric plants ; 
(2) the energy so far produced is deliv- 
ered at temperatures too low to be of 
practical use; (3) there is no known prac- 
tical limitation of the temperature at which 
energy can be produced by a fisson chain, 
subject to the limitation imposed by the 
refractory properties of the materials used ; 
(4) the choice of the materials is critical 
because of the adverse effect that adding 
foreign materials in the reaction system 
has on the nuclear reaction. 

The essential fuel in the “piles” of the 
Hanford type, is the uranium isotope known 
as U235 which represents only 0.7 per cent 
of the total weight of natural uranium. Dr. 
Fermi pointed out that the content fisson 
energy in uranium is roughly three million 
times that of an equal weight of coal, but 
where only 0.7 per cent of the uranium is 
utilized, the practical uranium to coal ratio 
would be about 20,000. “If we conceive,” 
said he “a development in which large 
amounts of atomic energy would be pro- 
duced by the U235, the rich deposits of 
uranium would rapidly be exhausted and 
further production would have to use very 
poor ores with a consequent increase of 
several orders of magnitude in the cost 
of the primary material.” However, he 


compared three million tons of coal, cost- 
ing eight million dollars, as equivalent in 
energy content to one ton of uranium, 
which would balance at a price of uranium 
at four thousand dollars per pound. Be- 
fore the war the cost, he said, of uranium 
was about two dollars per pound. 

Dr. Fermi considered it conceivable that 
twenty or thirty years hence there may be 
large central installations in which great 
amounts of power will be produced. They 
may also produce some amount of plu- 
tonium which may be extracted and dis- 
tributed to small installations to become 
the primary fuel. 

“Tt does not appear possible,” he said, 
“to design an atomic power unit light 
enough to be used in a car or in a plane 
of ordinary size. Perhaps a large locomo- 
tive may be the smallest mobile unit in 
which an atomic power plant conceivably 
could be installed.” 

In all, four symposia were held on Thurs- 
day and Friday at the Syria Mosque and 
individual addresses were delivered during 
luncheon and dinner sessions at the Schen- 
ley Hotel, at which the sponsorjng or- 
ganization was the host. Saturday morning 
was devoted to an inspection trip through 
the Mellon Institute of Industrial Research. 


Orders and Inquiries for Equipment Placed Since the Closing 
of the May Issue 


Locomotive ORDERS 


Type of loco. Builder 
6,000-hp. pass. ........... Fairbanks-Morse 
2,000-hp. pass. ........... Electro-Motive 
1,500-hp. frt: ............ Electro-Motive 
1,500-hp. frt. and pass. .. . Electro-Motive 

Baldwin Loco. 


1,500-hp. frt. and pass. ... 
rt. 


1,500-hp. f American Loco, 


FREIGHT-CAR ORDERS 


Road No. of locos. 
Atchison, Topeka & Santa Fe ... 1 
New York Central ............. 20 
28 units 
6 units 
6 units 
6 units 
Road No. of cars 
Akron, Canton & Youngstown ...... 25 


Atchison, Topeka & Santa Fe 750 

100 

Bangor & Aroostook .............. 100 

Chicago Great Western ............ 25 

Detroit & Mackinac .............. 150 

Gregt Northern ................., 25 

Gult, Mobile & Ohio ........... 1,000 

Illinois Terminal _ —.......... 200 

Minneapolis & St. Louis ....... 250 
Minneapolis, St. Paul & Sault Ste. 

Marie. iis seater wales eneine 20 

Pacific Fruit Express ...... 500 

500 

500 

500 

Seaboard Air Lin 200 

Southern Sea ~1,000 

600 

250 

150 


Builder 
SEEEN IRIE American Car & Fdry. 
r A N Pullman-Standard 
eee er ae, Company shops 
A dies nes Magor Car 
... Pullman-Standard 
PREET General American 
70-ton covered hopper ....American Car & Fdry. 
50-ton box American Car & Fdry. 
50-ton box es American Car & Fdry. 
50-ton gondola ........... General American 


pened American Car & Fadry. 


Type of car 
Covered hoppers 
50-ton box 
Caboose 
50-ton rack 
70-ton 
50-ton box 


Covered hopper 


40-ton refrigerator ....... American Car & Fdry. 
40-ton refrigerator ....... General American 
40-ton refrigerator ..... . Pullman-Standard 
40-ton refrigerator ... Pacific Car & Fdry. 
70-ton phosphate ELE . Pullman-Standard 
50-ton box .... . Pullman-Standard 
50-ton gondola .. Pressed Steel 

70-ton ballast saints American Car & Fdry. 
70-ton covered hopper .... Harlan & Hollingsworth 


FREIGHT-CAR INQUIRIES 


Baltimore. & Ohio... ss ccndssccnns 200 50-ton auto-box ......... 
Delaware & Hudson IIAN F 200-400 50-ton gondola . 
Donner Hanna Coke Corp. ........ 100 70-ton hopper 
New York, New Haven & Hartford 30 50-ton air dump 
Norfolk & Western ............... 250 50-ton box . 
Missouri-Kansas-Texas ........... 100 70-ton covered hopper 

Note:—The Illinois Central has completel plans for building and placing in operation two new 
streamline daylight trains to run between Chicago and St. Louis, Mo. These units will replace the 
road’s “Green Diamond” and the “Daylight” and will be powered by Diesel-electric locomotives, 24 0f 
which are now on order for early delivery to the Illinois Central. According to present plans each 
train will consist of eight cars, the first of which has tentatively been designated as a baggage<re¥ 
lounge car. This unit will be followed by a tavern coach with a bar, three coaches, a dining car, one 


parlor-lounge car and one parlor-observation car. 


The coaches for both trains will be built by the 


Pullman-Standard Car Manufacturing Company while the “specialty” cars will be made by railroad 


forces in the company shops. 


Railway Mechanical Engineer 
JUNE, 


Shop Safety 


SaFety in locomotive shops and round- 
houses is the subject of a new sound slide- 
film, entitled “Men and Motive Power,” 
just completed by the National Safety 
Council. 

Based in part on a recent analysis of 
more than 500 railroad shop accidents, the 
film provides concise, pointed and clearly 
illustrated instruction for railroad shop 
workers, 

Further information may be obtained 
from the National Safety Council, 20 North 
Wacker Drive, Chicago 6. 


B.& O. Diesels in Freight Service 
Set New Non-Failure Road 
Record - 


TureE Diesel-electric freight locomo- 
tives, built by the Electro-Motive division 
of General Motors Corporation, and oper- 
ated by the Baltimore & Ohio between 
Cumberland, Md., and Washington, Ind., 
recently set a record when they completed a 
total of 1,058,000 miles without a break- 
down. The individual records for the 
locomotives were 337,000, 362,000 and 359,- 
000 miles, and extended from time of de- 
livery to the B. & O. in August, 1943, to 
April 23 of this year. 

An impressive part of the record was 
established in the two years between Janu- 
ary 20, 1944, and January 31, 1946. During 
this period the locomotives accumulated 
perfect performance on a combined loco- 
motive mileage of 850,299 and produced a 
total of 2,663,541,000 gross ton-miles with- 
out a breakdown. 

Each locomotive operates a total of 
11,058 miles each three-day period and is 
allowed a two-hour turnaround period at 
Cumberland and a six-hour layover at 
Washington. 


“Color Dynamics” To Be Used 
in A. C. L. Shop 


“Cotor dynamics,” a relatively new sci- 
ence, is being incorporated into the con- 
struction plans for new railroad shop facili- 
ties now being erected at Montgomery, 
Ala, officers of the Atlantic Coast Line 
have announced. 

The experiment, first of its kind on the 
system, is designed to improve safety con- 
ditions, raise employee morale and reduce 
tension and fatigue of workers. If results 
Prove satisfactory, consideration will be 
given to a similar program in other facili- 
ties along the line. 

In practice, several restful colors are 
used in surroundings to relieve eye strain, 
monotony and resulting laxity which pro- 
vokes accidents. Bright colors are applied 
at vital operating points such as switches, 
Moving parts of machines, fire-fighting 
equipment, in order that these spots will 
always be strikingly visible to workers. 


Diesel Locomotive Inventory 
4,603,930 Hp. 


AccospInG to statistics compiled by the 
Railway Age, there were 4,387 Diesel lo- 
comotive units in service on domestic rail- 
ways as of December 31, 1945, including 
3,946 owned by Class I railways, excluding 


Ral 
JUNE ephanical Engineer 


Diesel Locomotive Units in Service—Class I Railways 


Freight locomotive 


Passenger and comb. 
pass. and frt. loco- 


units Motive units Total 
ee 

Horsepower No Total hp. No. Total hp. ` No. Total hp. 
2,000) sois coda ce sine pals Rifle ET 369 738,000 369 738,000 
1,800 .......... Aue, eag 37 66,600 3 66,600 
1,350 or 1,500 .. 1,048 1,414,800 48 64,800 1,096 1,479,600 
4 || | Saar AO ig gnc 19 22,800 1 22,800 
1,000 oie keegan: 8 8,000 24 24,000 32 32,000 
Less than 1,000 ........... 12 4,300 6 3,960 18 8,260 
Total road loco. units.... 1,068 1,427,100 920,160 1,571 2,347,260 
Switching loco. units. ....... (Averaging approx. 809 hp. per unit) 2,375 1,920,910 
Total rd. and sw. loco. units 3,946 4,268,170 


Note:—441 Diesel locomotive units of 335,760 total horsepower are estimated to be in service on 
switching and terminal companies and on class II and III railroads. 


terminal and switching companies, and 441 
owned by terminal and switching companies 
and Class II and III roads. Class I rail- 
roads were operating 1,571 Diesel road 
locomotive units having a total of 2,347,260 
hp. and 2,375 switchers with a total of 
1,920,910 hp. 

The Diesel locomotive inventory of Class 
I roads was increased in 1945 by 773 units, 
of which 267 were of 1,350 hp., 150 of 
2,000 hp. and the remainder of 1,000 hp. 
or less. 


Accident Attributed to 
Defective Hand Brakes 


OPERATION of passenger-train cars with 
inefficient hand brakes, in violation of the 
Safety Appliance Acts, was found by the 
Interstate Commerce Commission to have 
been the cause, along with damaged air- 
brake equipment on the locomotive, of a 
passenger train moving out of control on a 
descending grade, resulting in a collision 
with a freight train that led to the injury 
of 10 passengers and 3 employees. The 
accident occurred January 1 on the Louis- 
ville & Nashville. 

While running south about 65 miles an 
hour, the left guide yoke and left main rod 
of a 4-6-2 type locomotive, hauling a pas- 
senger train of 7 cars, “became broken” and 
the train stopped on a 1.22 per cent ascend- 
ing grade with its rear end about 1.2 miles 
south of the nearest automatic signal to 
the north. As a result of the breakage 
on the engine, the air compressor and its 
discharge pipe to the main reservoir were 
damaged, causing loss of air pressure that 
rendered the air brakes inoperative. To 
hold the train on the grade the engineman 
placed a coal pick on the rail back of a 
driving wheel and the conductor applied the 
hand brakes on the first and second cars. 
About one-half hour later the train began 
to move backward, out of control. The 
engineman opened the throttle in an effort 
to stop, but this failed, and the train was 
moving about 10 miles an hour when it 
collided with a southbound freight train 
which was following it. 

The freight stopped at the signal 1.2 miles 
back of the standing passenger train, which 
displayed stop-then-proceed, stopped again 
to pick up the flagman of the passenger 
train and then proceeded about 2,750 ft., 
when it was stopped by an emergency brake 
application because the passenger train was 
seen to be moving backward. The collision 
occurred immediately afterward. 

The passenger train, the cars of which 
are owned by the Pennsylvania, was re- 


ceived from that road at Louisville. Prior 
to its departure the air brakes were tested 
and were said to operate properly, but no 
test was made of the hand brakes. Tests 
of the brakes made after the accident led 
to the following comment: “Following an 
emergency application, the (air) brakes of 
three cars remained applied in excess of 45 
min., one released in 30 min., one released 
in 10 min., and one was inoperative. The 
brake of the car which released in 10 min- 
utes did not apply with sufficient force to 
cause the brake shoes to be tight against 
the wheels. Tests of the hand brakes of 
the cars involved disclosed that the hand 
brake of the first car could not be applied 
because the brake rod fouled the body bol- 
ster. The brake shoes could not be moved 
closer than 1 in. from the wheels. The 
hand brake of the second car was inefficient 
because of improper adjustment of the foun- 
dation gear. When the hand brake had 
been operated the brake shoes at two loca- 
tions were 34 in. away from the wheels. 

“The hand brake of the third car was 
inefficient as a result of rusted gears and 
a twisted chain which fouled the gear hous- 
ing. When this brake was operated the 
brake shoes at two locations were 34 in. 
away from the wheels and at the other 
locations they could easily be moved away 
from the wheels. One spoke in the brake 
wheel was broken. 

“The hand brake of the fourth car was 
inoperative because the brake chain 
fouled the rib of the center sill. The hand 
brake of the fifth car could not be applied 
by one man, but was applied by the full 
exertion of two men. After full exertion 
by one man the brake shoes were % in. 
from the wheels. The hand brake of the 
sixth car could not be applied without the 
aid of a bar and then only after 2 min. 
of exertion by one man. The seventh car 
was so badly damaged in the accident that 
the hand brake could not be tested until 
repairs had been made. After repairs were 
made, the hand brake operated properly.” 

The cars, the report explained, are equip- 
ped with four-wheel roller-bearing trucks 
having foundation brake gear of the clasp 
type on all wheels. The air brake equip- 
ment consists of a D-22 control valve on 
each car, and a brake cylinder mounted 
on each side of each truck. The hand 
brake equipment of each car has gears ad- 
jacent to the brake wheel, which is mounted 
in vertical position. When actuated by the 
air brake system, braking pressure is ap- 
plied on all wheels, but when the hand 
brake is operated pressure is applied on 
the wheels of one truck only. 
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A. S. M. E. Locomotive Test Code 
Committee Reorganized 


IN a reorganization of Committee No. 15 
of the Power Test Codes Committees of 
the American Society of Mechanical Engi- 
neers, which has charge of the modification 
and interpretation of the Code for Testing 
Steam Locomotives, the following have 
been appointed: Lawford H. Fry (chair- 


FAIRBANKS, Morse & Co.—V. H. Peter- 
son, manager of railroad sales of the east- 
ern division of Fairbanks, Morse & Co., at 
New York, has been appointed manager 
of the recently combined Diesel Locomo- 


V. H. Peterson 


tive and Railroad divisions, with headquar- 
ters at Chicago. He succeeds John W. 
Barriger, III, who has become president of 
the Chicago, Indianapolis & Louisville. 
Mr. Peterson, before joining Fairbanks, 
Morse, was assistant to the president and 
manager of the New York office of the 
Baldwin Locomotive Works. 
+ 

YALE & Towne MANUFACTURING CoM- 
PANY.—Richard W. Meacham has been ap- 
pointed the Yale sales representative for 
the Alabama, Louisiana and Mississippi 
territory of the Stamford division of the 
Yale & Towne Manufacturing Co. to suc- 
ceed V. Waldron, who has been transferred 
to the New England territory. Mr. Mea- 
cham has been serving in the Navy for the 
past 21⁄4 years. 


Exastic Stop Nut CORPORATION oF 
America.—Charles E. Heintz, general sales 
manager of the Elastic Stop Nut Corpora- 
tion of America, Union, N. J., for the past 
two years, has been elected vice-president 
in charge of sales. 


Bowser, Inc.—H. Cubbie Roane has been 
appointed assistant district manager of the 
Atlanta, Ga., office of Bowser, Inc. Mr. 
Roane, whose territory will include North 
and South Carolina, Georgia, Florida, Ala- 
bama, Mississippi and eastern Tennessee, 
was formerly division lubrication engineer 
of the Gulf Oil Corporation. 
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man), director of research, Steam Locomo- 
tive Research Institute Inc., 60 East Forty- 
Second street, New York 17; C. D. Barrett, 
assistant engineer of tests, Pennsylvania 
Railroad, Altoona, Pa.; W. F. Collins, 
engineer of tests New Yark Central, 466 
Lexington avenue, New York 17; James E. 
Davenport, vice-president in charge of engi- 
neering, American Locomotive Company, 
30 Church street, New York 8; Ralph 


Supply Trade Notes 


American Horst & Derrick Co.—Ray- 
mond J. Dervey has been appointed man- 
ager of the Pittsburgh, Pa., office of the 
American Hoist & Derrick Co., to suc- 
ceed Ralph Thomson, who will take charge 
of the New York office. 

+ 


Dayton RUBBER MANUFACTURING Com- 
PANY.—The Dayton Rubber Manufacturing 
Company has moved its New York offices 
and warehouse to the Harborside Terminal, 
34 Exchange Place, Jersey City, N. J. 

+ 


THE WEATHERHEAD Company.—J. A. 
Strachan has been appointed sales manager 
of the Original Equipment Division of the 
Weatherhead Company of Cleveland, Ohio, 
covering the sales of all products to Origi- 
nal equipment manufacturers in the re- 
frigeration, air-conditioning, railroad, ma- 
rine, chemical, food and beverage process- 


J. A. Strachan 


ing, and dairy equipment fields. D. W. 
Holmes has been appointed sales manager 
of the Standard Parts Division covering 
all products sold through distributor chan- 
nels. T. V. Scott is the newly appointed 
sales manager of the Liquefied Petroleum 
Products Division covering the Petroleum 
and L.P.G. equipment industries. All will 
make their headquarters at Cleveland, Ohio. 


Birp-ArcHER Company, Lro. — E. L. 
Ruggles has been appointed assistant gen- 
eral manager of the Bird-Archer Company, 
Ltd., Montreal, Canada, with headquarters 
in that city. Mr. Ruggles will have juris- 
diction over all technical and service engi- 
neering work of the company. Jack E. 
Koyle has been appointed district manager, 
with headquarters in Winnipeg. 


Jonnson, chief engineer, Baldwin Locomo- 
tive Works, Paschall Post Office, Philadel- 
phia 42, Pa.; H. G. Miller, mechanical 
engineer, Chicago, Milwaukee, St. Paul & 
Pacific, Milwaukee 3, Wis.; Henry B. 
Oatley, vice-president, The Superheater 
Company, 60 East Forty-Second street, 
New York; A. J. Townsend, vice-president 
in charge of engineering, Lima Locomotive 
Works, Lima, Ohio. 


AERONAUTICAL Propucts.—Chas. Gross 
has joined Aeronautical Products, Inc., 
Washington Court House, Ohio, as vice- 
president in charge of sales. Edw. Jonke 
has been appointed assistant to the presi- 


Chas. Gross 


dent. Mr. Gross was at one time general 
manager of the Auto Railer Division of 
Evans Products Co., Detroit, Mich. More 
recently he has been general sales and ad- 
vertising manager of the Murchey Machine 
& Tool Co., Detroit, Mich. 

+ 

Epwarp G. Bupp MANUFACTURING Com- 

PANY.—Thomas R. Wagner, formerly dis- 
trict sales manager in Chicago, has been 
appointed regional sales manager of the 
Railway division of the Edward G. Budd 
Manufacturing Company, with headquar- 
ters in the New York Central building, 
230 Park avenue, New York. Goodrich K. 
Murphy, former district sales manager at 
New York, has been appointed assistant to 
the general sales manager, Railway divi- 
sion. 

+ 

Wuittnc Corporation.—The Whiting 

Corporation of Harvey, Ill., has moved its 
Pittsburgh, Pa., sales office to new and 
larger quarters in the Pitt Bank Building 
at Fifth and Liberty avenues. 

+ 


HomesTEAD VALVE MANUFACTURING 
Company.—William E. Thomas has been 
appointed division sales manager in charge 
of valve sales in the southeastern states ter- 
ritory, with headquarters in Atlanta, Ga.. 
for the Homestead Valve Manufacturing 
Company of Coraopolis, Pa. Mr. Thomas 
formerly was southeastern division manager 
of the Chicago Metal Hose Company. 


Rail Mechanica! Engineer 
EP .IUNE, 1946 


om 
te! 
ee 
m 


One code binds the members of the Association of 
Manufacturers of Chilled Car Wheels. It applies to 
every member without an exception. It is a specific 
and carefully worked out code embodying all that’s 
best and most advanced in chill techniques and wheel 
making procedures. 

It means what it says. In order to retain Association 
standing, each member manufacturer must fully live 
up to it. This gives American railroads an assurance 
that is definitely helpful in wheel selection. 
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— is the aim and accomplishment of AMCCW tests 
as well as AMCCW standards. Knowledge of service 
conditions determines chill block tests, drop tests, 
chemical analyses, processing temperature checks, 
thermal tests, rotundity tests and hardness tests — 
all of which are requirements rather than mere 
recommendations. 

A recent depth-of-wear test for maintenance of 
rotundity has been added to this list. It typifies the 
steadily advancing standards that keep AMCCW in 
the forefront of railroad practice. 


230 PARK AVENUE, NEW YORK, N. Y. ° 445 NORTH SACRAMENTO BOULEVARD, CHICAGO, ILL. 
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SAFETY Car HEATING & LIGHTING COM- 
PANY.—H. W. Jones, Jr., has joined the 
Safety Car Heating & Lighting Co. as a 
sales representative in the Southeastern dis- 
trict, with headquarters at Philadelphia, 
Pa. Major Jones was born in 1921 at 
Renovo, Pa., and is a graduate of Lehigh 
University in industrial engineering (1942). 
He went directly into the Army Ordnance 


Maj. H. W. Jones, Jr. 


Department after graduation. In January, 
1943, he was promoted to first lieutenant 
and in February, 1944, sailed for England 
with the Fifth Armored division as a cap- 
tain. In December, 1945, he transferred 
to the Third Armored division. He re- 
turned to the United States in January, 
1946, and was separated from the Army 
as a major in the Ordnance Reserve on 
March 31. 
+ 

ELecrtro-MorTIve Division GENERAL Mo- 
TORS CORPORATION.—The eastern region of 
the Electro-Motive Division of General 
Motors Corporation, with headquarters at 
230 Park avenue, N. Y., has been reor- 
ganized. Paul R. Turner has taken over 
direction of the service and parts activities 
of the region, which formerly reported di- 
rectly to the home office in LaGrange, Ill. 
Mr. Turner continues his responsibilities 
as regional sales manager. O. L. Olsen 
continues as eastern regional service man- 
ager, reporting to Mr. Turner. Elmo Wil- 
liams is regional parts and stores repre- 
sentative, reporting to Mr. Turner. 

+ 


FLEXIBLE STEEL Lacinc COMPANY. — 
Richard Y. Dakin and Morris B. Miller 
have been appointed California sales rep- 
resentatives for the Flexible Steel Lacing 
Company, Chicago, and E. R. Spragg and 
G. G. Spragg, sales representatives for 
Washington and Oregon. 

+ 


Evans Propucts Company.—The Wash- 
ington, D. C., office and foreign department 
of the Evans Products Company has been 
moved to 1608 Twentieth Street, N. W. 

+ 

Stnccar REFINING Company.—Paul W. 
Zumbrook has been appointed manager of 
domestic lubricating oil sales of the Sin- 
clair Refining Company with offices at 
the company’s headquarters in New York. 
Mr. Zumbrook has been lubricating sales 
manager for the central district with head- 
quarters in Chicago since 1936. 
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STANDARD ForGincs CORPORATION. — R. 
W. Clansky, vice-president and treasurer 
of the Standard Forgings Corporation, has 
been elected president, succeeding George 
E. Van Hagen, deceased. James A. Cook, 
vice-president in charge of sales, has been 
appointed executive vice-president, and G. 
D. Bassett, director of purchases, has been 
elected vice-president in charge of pur- 
chasing. 

James A. Cook, the newly elected execu- 
tive vice-president of Standard Forgings, 
was born at Louisville, Ky., on August 7, 
1899. He entered the service of Standard 
in 1920 as a salesman at Chicago. In 1925 
he was appointed manager of southwestern 
sales, with headquarters at St. Louis, Mo., 
and in 1934 general sales agent at Chicago. 
In 1937 Mr. Cook was elected a vice-presi- 
dent. 

+ 


Cuicaco RaiLway Equipment Co.—R: 
A. LeBeau, recently released from the 
armed forces, has returned to the Chicago 
Railway Equipment Co., as district repre- 
sentative at Chicago. 

+ 


ELECTRIC STORAGE BATTERY COMPANY.— 
John W. Weigt has been appointed man- 
ager of the New York branch of the Elec- 
tric Storage Battery Company to succeed 
D. P. Orcutt, who has retired after 36 
years’ service with the company. Mr. 


John W. Weigt 


Weigt, a graduate of Cornell, was an Army 
lieutenant during the first World War. 
He joined Electric Storage Battery in 
1920 as a salesman in the New York 
branch, covering the industrial truck and 
locomotive fields. He later took charge of 
sales work in those departments. In 1944, 
he also took charge of railway battery sales. 


+ 


SPRING PACKING CORPORATION.—John T. 
Landreth, vice-president of the Spring 
Packing Corporation, Chicago, has been 
elected president of the company, succeed- 
ing John P. Landreth, deceased. Stephen 
A. Mitchell, general counsel of the firm, 
has been elected also a member of the board 
of directors, filling the vacancy left by 
the death of John P. Landreth. 

The Chicago office of the Spring Pack- 
ing Corporation has been moved from 310 
South Michigan avenue to 122 South Mich- 
igan avenue. 


SHERWIN-WILLIAMS Company. — Clor- 
ence B. Bull, transportation sales repre- 
sentative at St. Louis, Mo., for the Sher- 
win-Williams Company, has been appointed 
general manager of transportation sales to 
succeed W. J. Montgomery, who is on ex- 
tended leave of absence due to illness. 


STERLING ENGINE CoMPANY; NATIONAL 
Suppty Company.—The Sterling Engine 
Company of Buffalo, N. Y., has purchased 
the manufacturing and servicing rights to 
the high-speed Diesel-engines formerly 
produced at the Superior engine division 
of the National Supply Company, Spring- 
field, Ohio. Production of the engines will 
be taken over by Sterling as soon as tools 
and inventory can be transferred from 
Springfield to Buffalo. 

The Sterling Engine Company has open- 
ed a direct factory branch in San Fran- 
cisco, Calif., to serve the territory west of 
the Rocky Mountains. Hans Bohuslav, 
vice-president and director of Sterling's 
engineering development and research, will 
be in direct charge of the new factory 
branch. He will be assisted by Al Hahn, 
who recently joined the organization. B. 
Gordon Valentine has been appointed chief 
engineer of the company. 

+ 

BaLpwin Locomotive Works.—Roland 
C. Disney has been appointed manager of 
the eastern district of the Baldwin Loco- 
motive Works, with headquarters in Phila- 
delphia, Pa. Mr. Disney recently was re- 
leased from army duty with the rank of 
lieutenant colonel. He is a graduate of 
Baltimore Polytechnic. He also attended 
Johns Hopkins University. He had been 
in the engineering department of the West- 
ern Electric Company for eleven years be- 
fore being called to active duty early in 
1941. Assigned to the Philadelphia ord- 
nance district, he served as chief of the 
tank and automotive division and as assist- 
ant chief of the industrial division. Later 
he served in the European theater with the 
ordnance industrial division. 

+ 

Frank C. Cueston Company.—Frank 
C. Cheston has organized the Frank C. 
Cheston Company, with headquarters at 38 


Frank C. Cheston 


Park Row, New York, to manufacture and 
sell electric rivet and metal heaters, with 
which products he has been associated for 
the past 26 years. 


Rail Mechanical Engineer 
one JUNE, 1946 


a 
a 


On JULY 31 of last year, Lima Locomotive Works, Inc. 
turned over to the French Supply Mission the first of one 
hundred eighty 2-8-2 steam locomotives which Lima is 


LOCOMOTIVES building for the rehabilitation of the French railway 
_ system. 
Here the Belpareil, of Oslo, is ready to leave Wee- 
LMAUCE hawken, N. J. for France, completely loaded with a ship- 
ment of these especially designed locomotives. 
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WESTINGHOUSE ELECTRIC CorPORATION.— 
Ellis L. Spray, vice-president in charge 
of the elevator and air-conditioning divi- 
sions of the Westinghouse Electric Cor- 
poration at Jersey City, N. J., has been 
elected executive vice-president of a new 
organization, to be known as the B. F. 
Sturtevant Company, division of West- 
inghouse Electric. The manufacturing and 
engineering facilities of the B. F. Stur- 
tevant Company, which was purchased by 
Westinghouse in September, 1945, are 
being integrated with the facilities of the 
Westinghouse air-conditioning division, 
which has been transferred from Jersey 
City to the Sturtevant main plant at Hyde 
Park, Boston, Mass. G. C. Perry, formerly 
vice-president of the Sturtevant Company, 
has been elected vice-president and general 
manager, and E. B. Williams, formerly 
vice-president of the Sturtevant Company, 
continues in that oe: 

ArrcraFT Screw Propucts COMPANY.— 
D. Lynn Churchwell, Carl M. Henry and 
R. H. Wixson have been appointed manu- 
facturer’s agents for the Aircraft Screw 
Products Company, Inc., Long Island City, 
N. Y. 

+ 

AMERICAN CAR AND FOUNDRY COMPANY. 
—J. W. Sheffer has been appointed gen- 
eral improvement engineer of the Ameri- 
can Car & Foundry Co., with headquarters 
in New York. He has been with the com- 
pany since 1908. E. A. Watson has been 
appointed assistant general improvement 
engineer; and H. F. Schwarting has been 
named general electrical engineer, with 
headquarters at St. Louis, Mo. E. B. Car- 
penter has been appointed district sales 
manager of the St. Louis office, succeeding 
L. W. Martin, retired. 

The American Car and Foundry Com- 
pany has established a Welded Products 


J. W. Sheffer 


division which will concentrate on the de- 
sign, development and manufacture of weld- 
ments. This division of the company’s 
manufacturing operations has facilities and 
equipment for automatic and hand welding, 
heavy forming machinery, heat-treating and 
stress-relieving units, metallurgical and 
physical testings, X-ray and magnaflux in- 
specting equipment. 

The American Car and Foundry Com- 
pany also has expanded and revamped its 
engineering division. A new sleeping-car 
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section is preparing designs to fill orders 
placed by several leading railroads, and 
has been placed under the supervision of 
J. W. Patton, who was formerly employed 
as an architect by the Edward G. Budd 
Manufacturing Company. Mr. Patton is 
assisted by D. R. Nichols, W. T. Griffin 
and E. E. Hansen. Mr. Hansen came to 
the company from Curtiss-Wright at Co- 
lumbus, Ohio, where he was chief produc- 
tion design engineer. In the industrial de- 
sign section, W. Boepple is in charge of 
development work, under Otto W. Kuhler. 
Aurion M. Proctor is engaged in the de- 
velopment of interior equipment. W. Elton 
Burnett, Jr., has been added to this sec- 
tion. Before coming to American Car & 
Foundry he was mechanical design engi- 
neer for Curtiss-Wright. J. C. Barlow, 
who has been with the firm since 1916, acts 
as coordinator between this section and the 
company’s passenger-car building plants, 
with the title of assistant design engineer. 
At the Berwick engineering section, H. A. 
Stevens has been appointed assistant gen- 
eral mechanical engineer, reporting to the 
general mechanical engineer, W. F. 
Dietrichson. 
+ 


J. S. Corrin, Jr., Company.—George W. 
Usherwood has been appointed Eastern 
sales representative of the J. S. Coffin, Jr., 


George W. Usherwood 


Company, Englewood, N. J. Mr. Usher- 
wood joined the New York Central in 
1916 as an apprentice in the air-brake de- 
partment, serving successively as air-brake 
foreman, assistant air-brake instructor, and 
air-brake instructor. In 1929, he became 
service representative of J. S. Coffin. 
+ 


Rust-OLeEuM Corporation.—Waldo E. 
Bugbee, W. D. Jenkins, and Frank M. 
Sweeney have been appointed general 
agents in the railway supply field for the 
Rust-Oleum Corporation, Evanston, Ill. 

+ 


NATIONAL SurrLy Company.—George B. 
Cushing has been appointed manager of 
sales promotion for the National Supply 
Co., Pittsburgh, Pa. Mr. Cushing, sales 
promotion manager for the A. M. Byers 
Company for the past 17 years, will direct 
the sales promotion activities of National 
Supply Company, including the Spang- 
Chalfant, Superior Engine, and oil-field 
machinery and equipment divisions. These 


activities will include the advertising and 
market development programs of the com- 
pany. 
+ 

Union Tank Car Company.—B. C. 
Graves, executive vice-president of the Un- 
ion Tank Car Company, Chicago, has been 
elected president, succeeding L. J. Drake, 
who has been elected chairman of the 
board of directors. J. E. Harley, assistant 
to the executive vice-president, has been 
elected a vice-president, and A. E. Geb- 
hardt and R. H. Lamberton have been ap- 
pointed assistants to the president. 

Benjamin C. Graves was born at New 


B. C. Graves 


York on January 26, 1886. His business 
career began on February 16, 1903, when 
he became an office boy for the Union 
Tank Line (now the Union Tank Car 
Company). During the ensuing years he 
held various positions until, in 1922, he 
was elected a member of the board of 
directors. On August 12, 1925, Mr. Graves 
was elected a vice-president, and one year 
later became a member of the executive 
committee. On July 11, 1944, he was elect- 
ed executive vice-president of the company. 


+ 


Curxsan Company.—E. T. Landgraf 
has been appointed a member of the sales 
staff of the Chiksan Company of Brea, 
Calif. Mr. Landgraff’s headquarters will 
be in New York. Roy W. Sexton, who 
has been a member of the Chiksan sales 
staff for the past three years, will be asso- 
ciated with Mr. Landgraff in the New 
York office. Mr. Landgraff has been con- 
nected with the Oil Well Engineering Com- 
pany for the past 20 years, the last three 
as American representative. In addition 
to sales to the domestic market in the New 
York territory, he will serve as eastern 
representative of the Chiksan Export Com- 
pany. 

e 

Rep Heap Propucts Company.—Allen 
Aikens, sales representative of the Dockson 
Corporation of Detroit, Mich., has assumed 
active management of his own manufactur- 
ing concern, the Red Head Products Com- 
pany, of Royal Oak, Mich. This company, 
formerly known as the Rich Red Head 
Rivet Set division of the Mott Steel Prod- 
ucts Corporation, recently was purc 
and reorganized by Mr. Aikens and moved 
to new quarters. 
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THE LOCOMOTIVE BOOSTER" \ 
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FRANKLIN BOOSTER on freight locomotives 
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HEWITT-ROBINS, INCORPORATED. — The 
Hewitt Rubber Corporation has changed 
its name to Hewitt-Robins, Incorporated, 
thereby bringing in the identity of its 
wholly-owned subsidiary, Robins Convey- 
ors, Inc. Harold H. Von Thaden, first 
vice-president of Robins Conveyors, was 
elected a director of the parent company. 

+ 

Mopvern SurrLY Company.—Robert E. 
Mann has been elected president of the 
Modern Supply Company, Chicago, to 
succeed E. A. Mann, who has been made 
chairman of the board. 

+ 

AMERICAN ARCH Company, INC. — 
Charles Ringel, assistant engineer of the 
American Arch Company, Inc., has been 
appointed mechanical engineer. Mr. Ringel 
began his career in 1911 as a special ap- 
prentice at the Roger Works of the Amer- 
ican Locomotive Company, in Paterson, 
N. J. He completed his locomotive engi- 
neering course with the company in 1915, 
and then transferred to the engineering 


C. Ringel 


department of the Cooke Works. In 1920 
he joined the engineering department of 
The Superheater Company in New York. 
In October, 1943, he again transferred to 
the engineering department of the American 
Locomotive Company at New York. In 
1945 he became a member of the engineer- 
ing staff of the American Arch Company, 
Inc. 
+ 

Vapor Car HEATING Company, INC.— 
O. A. Rosboro, secretary of the Vapor 
Car Heating Company, Inc., has been 
elected vice-president and secretary, with 
headquarters as before at Chicago. Frank- 
lin E. Hess, northwestern manager at St. 
Paul, Minn., has been promoted to district 
manager, with headquarters at Philadel- 
phia, Pa. He will be succeeded at St. Paul 
by L. A. Richardson, formerly engineer, 
with headquarters at Chicago. 

+ 

KENNAMETAL Inc. — Kennametal Inc., 
Latrobe, Pa., has established a district office 
in the American Bank Building, 600 Grand 
street, Pittsburgh, Pa., to distribute and 
service its products in Western Pennsyl- 
vania and West Virginia. Field activities 
of Kennametal offices in Erie, Pa., Roches- 
ter, N. Y., and Syracuse will also be super- 
vised from Pittsburgh. Fred J. Hennig, Jr., 
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is manager of the ofice. He will be assist- 
ed by F. R. Dinger. An office has also been 
established at 538 North Erie street, Tole- 
do, Ohio. E. D. Porter is in charge. 
+ 

NATIONAL MALLEABLE & STEEL CASTINGS 
Company.—Archie J. Kashubeck has 
been appointed district railway sales man- 
ager of the National Malleable & Steel 
Castings Company, with headquarters in 
San Francisco, Calif. Mr. Kashubeck began 
his service with National Malleable in 1916 
in the engineering department at Cleve- 


A. J. Kashubeck 


land, Ohio. He was assigned to San Fran- 
cisco as sales agent in January, 1945. Since 
1929 he has been engaged in the develop- 
ment and sales of railway products, includ- 
ing draft gears for passenger cars and 
tight-lock couplers for streamline trains. 


Obituary 


EDWARD J. FINKBEINER, a vice-president 
of the American Car and Foundry Com- 
pany, whose death was reported in the 
May issue, was 60 years of age. He joined 
the company in July, 1904, as a clerk in the 
auditing department at the Detroit, Mich., 
plant. He was transferred to the operating 


Edward J. Finkbeiner 


department in New York as general super- 
visor in the production department in May, 
1922, and subsequently was associated with 
the president’s office. He was a member 
of the Railroad-Machinery Club of New 
York and the New York Railroad Club. 


Harry Tuomas Bristow, sales manager 
of the Safety First Shoe Company, Hollis- 
ton, Mass., died on April 11. 

+ 

Georce E. Van Hacen, president of the 
Standard Forgings Corporation, Chicago, 
died recently at Miami, Fla. 

+ 

WILLIAM CARTER DICKERMAN, chairman 
of the board of directors of the American 
Locomotive Company from March 1, 1940, 
until his retirement last December, died on 
April 25 at his home in New York. He 
was 71 years old. Mr. Dickerman was 
born in Bethlehem, Pa. He attended Penn 
Charter school in Philadelphia, Pa., and 
Lehigh University in Bethlehem, becoming 
a graduate of the latter in 1896. He 
then joined the Milton Car Works, 
Milton, Pa., where he served successive- 
ly in the auditing, purchasing and 
engineering departments. In 1899, after 
the formation of the American Car and 
Foundry Company, of which the Milton 
Works became a part, he was appointed 
assistant manager of the Milton district 
of the firm. He was transferred to New 
York in 1900 and was general sales agent 
until 1905, when -he was appointed vice- 
president of American Car and Foundry. 


W. C. Dickerman 


When this country entered the first World 
War, Mr. Dickerman was placed in charge 
of all war production of the company for 
the United States and the Allies. In 1919 
he became vice-president in charge of 
operations. Mr. Dickerman was elected 
president of American Locomotive in 1929, 
and chairman on March 1, 1940. He 
served through the war years at the re- 
quest of the board of directors, resigning 
as chairman immediately after the end of 
the conflict. He continued, however, as 4 
director and a member of the executive 
committee. In the early 1930s, at the 
request of the late President Roosevelt, 
Mr. Dickerman became a member of the 
Business Advisory Council of the Depart- 
ment of Commerce. Lehigh University 
conferred upon him the degree of Doctor 
of Engineering in 1938. In 1945, Union 
College, Schenectady, N. Y., awarded him 
the degree of Doctor of Laws. Mr. Dick- 
erman also was a director and a mem- 
ber of the executive committee of Ameri- 
can Car and Foundry. In addition, 
he was a director of many other lead- 
ing corporations, including the 
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Veterans All! 


The Burlington, first among railroads to put General Motors 
Diesel passenger power in regular scheduled service, would, 
logically, have a lot of veterans in this parade. Because the longer 


you operate any GM Diesel, the more records it piles up. 


The 9907 B is but one of three other Burlington locomotives to 


operate more than 3,000,000 miles up to December 31, 1945. 


Among the 27 Burlington veterans recorded, 19 had operated 
more than 1,000,000 miles; four more than 2,000,000 miles, and 
four more than 3,000,000 miles up to December 31, 1945. 


All have operated an average of 1,831,994 miles, out of an average 
assignment of 1,935,996 miles for an average availability of 


94.6%. Monthly average, 23,631 miles. 


RAL MOTOR 


Electric Company, the Carter Carburetor 
Company, the Superheater Company, the 
International General Electric Company, 
Inc., the Shippers Car Line Corporation, 
and the First Milton (Pa.) National Bank. 
Mr. Dickerman was for many years a 
member of the Newcomen Society of Eng- 
land, of whose London council he also was 


General 


W. H. Wartmann, who recently resigned 
as supervisor of power plants of the Mis- 
souri Pacific at St. Louis, Mo., has been 
appointed engineer of shop plants and ma- 
chinery of the Chicago, Rock Island & 
Pacific, with headquarters at Chicago. 


F. Tuomas, supervisor Diesel locomo- 
tive maintenance of the New York Cen- 
tral at New York, has been appointed as- 
sistant to general superintendent of motive 
power, with headquarters at New York. 


Georce A. Benepict has been appointed 
superintendent of motive power and equip- 
ment of the Alaska Railroad, with head- 
quarters at Anchorage, Alaska. Mr. 
Benedict entered railway service in 1913 as 
a machinist apprentice, Cascade division, 
of the Great Northern. During the next 
four years he was a machinist on the 
Southern Pacific at Roseburg, Ore., the 
Chicago, Milwaukee, St. Paul & Pacific 
at Miles City, Mont., and Marmath, N. 
D., and the St. Louis-San Francisco at 
Cape Girardeau, Mo. In November, 1917, 
he entered the U. S. Navy and served 
through World War I. He returned in 


George A. Benedict 


1919 and for two years was a machinist on 
the Great Northern. In 1922 Mr. Benedict 
became a signal maintainer for the Union 
Switch & Signal Co. and the Western 
Pacific. A short time later he went with 
the Smith Manufacturing Company, San 
Jose, Cal., as a machinist. In November, 
1935, he entered the employ of the White 
Pass & Yukon as a machinist and one year 
later was promoted to the position of 
master mechanic. In May, 1936, he was 
appointed assistant superintendent motive 
power and equipment. 
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a member. He was a member of the 
American Institute of Mining and Metal- 
lurgical Engineers, and the American So- 
ciety of Mechanical Engineers, in which 
he recently was bestowed a fellowship. 
For five years he was a councillor of the 
National Industrial Conference Board. He 
also belonged to the New York Railway 


Personal Mention 


J. W. Courter, superintendent motive 
power of the Alton and Southern at East 
St. Louis, Ill, has retired. 


Joux T. Darcey has been appointed 
superintendent motive power of the Alton 
and Southern, with headquarters at East 
St. Louis, Il. 


Leo B. George, works manager of the 
Weston shops of the Canadian Pacific at 
Winnipeg, Man., has been appointed as- 
sistant superintendent of motive power and 
car department, western lines, with head- 
quarters at Winnipeg. 


F. C. Ruskaup, assistant superintendent 
of equipment of the Cleveland, Cincinnati, 
Chicago & St. Louis at Indianapolis, Ind., 
has been appointed assistant general super- 
intendent of motive power and rolling 
stock of the New York Central, with head- 
quarters at New York, N. Y. 


CrareE I. CiuGH, master mechanic for 
the Pittsburgh, Conemaugh, and Monon- 
gahela divisions, with headquarters at Pit- 
cairn, Pa., has been appointed to succeed 
Mr. Harris as superintendent at Logans- 
port. 


Wiiuiam T. Ermes, who recently re- 
turned from military service and was ap- 
pointed roadmaster of the Pittsburgh & 
Lake Erie at Pittsburgh, Pa., has been 
promoted to the position of research engi- 
neer, with headquarters at Pittsburgh. 


L. E. Drx, fuel supervisor of the Texas 
& Pacific, at Dallas, Tex., has been ap- 
pointed acting mechanical superintendent, 
with headquarters at Dallas. 


James S. Tuorp has been appointed as- 
sistant to the president of the Delaware, 
Lackawanna & Western at New York. 
Mr. Thorp was born on February 1, 1885. 
He entered railway service in 1902 as ma- 
chinist apprentice in the employ of the 
Southern at Spencer, N. C. He left to 
attend Virginia Polytechnic Institute in 
1906. In 1912 he joined the New York, 
New Haven & Hartford as a draftsman on 
electrification. In 1913 he became assistant 
engineer of the Norfolk & Western. Sub- 
sequently Mr. Thorp served in electrifica- 
tion and engineering projects for various 
companies until 1923, when he joined the 
Illinois Central Terminal, Chicago, as dis- 
tribution engineer, advancing to assistant 
electrical engineer in 1927. Mr. Thorp be- 
came electrical traction engineer of the 
D. L. & W. at Hoboken, N. J., in 1928, 
electrical engineer in 1930, and assistant to 
the vice-president of operations at New 
York in 1945. 


Club, and was active in the Railway Busi- 
ness Association, of which he was a vice- 
president. Mr. Dickerman was president 
of Princeton University’s Guild of Brack- 
ett Lecturers, before which, on April 14, 
1931, he made an address entitled “The 
Steam Locomotive in America’s Railroad 
Progress.” 


Master Mechanics and 
Road Foremen 


Victor GAGLIARDI has been appointed as- 
sistant master mechanic of the New York 
Central, with headquarters at Harmon, N.Y. 


Grecor GRANT, division master mechanic 
of the Canadian Pacific at Winnipeg, Man., 
has been appointed division master me- 
chanic at Nelson, B. C. 


H. R. Hanson, chief motor supply in- 
spector of the Reading at Reading, Pa., 
has been appointed assistant master me- 
chanic, Philadelphia division. 


A. H. Stone, master mechanic of the 
Northern Pacific at Jamestown, N. D., has 
been transferred to the position of master 
mechanic at Spokane, Wash. 


A. I. ANDERSON, general foreman of the 
Northern Pacific at St. Paul, Minn., has 
been promoted to the position of master 
mechanic, with headquarters at Glendive, 
Mont. 


ARTHUR BayNnHAM, locomotive foreman 
of the Canadian Pacific at Winnipeg, Man., 
has been appointed division master me- 
chanic, with headquarters at Winnipeg. 


A. G. GEBHARD, whose appointment as 
general master mechanic of the Illinois 
Central, with headquarters at Chicago, was 
reported in the May issue, was born at St. 
Louis, Mo., on August 20, 1897. He enter- 
ed the service of the St. Louis Terminal on 


A. G. Gebhard 


October 5, 1914, as an apprentice. Five 
years later he became a machinist and 
relief foreman in the employ of the Illinois 
Central at East St. Louis, Mo. He sub- 
sequently served as general foreman at 
various points until May 1, 1937, when he 
was promoted to the position of master 
mechanic at McComb, Miss. In 1939 Mr. 
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“HSC” Lhectro Preamatia Brake 


Planning for new passenger equipment embraces a long look ahead — as 
the future is always uncertain and a passenger car has a long-useful life. 
| Will it run on close schedules? Will new competitive forces intrude and 


perhaps compel still closer schedules? Will braking be adequate? Will 
equipment be safeguarded at the higher speeds? 


The control flexibility, which only the “HSC” electro-pneumatic brake 
offers, is of vital importance in present and future scheduling. It has its 
greatest appeal to operating officers faced with future operating uncer- 
tainties. The electro-pneumatic feature is a time saver that will reduce 
the schedule. Speed governor control will supervise the higher braking 
forces. And the “AP” Decelostat will detect wheel slip and keep the 
wheels rolling. 


The best guarantee that modern cars will remain 
modern in an operating sense is to specify the com- 
plete “HSC” electro-pneumatic brake. 


Electro-Pneumatic—Improves schedules with 
flexibility and smoothness. 


Speed Governor Control—For control of high 
braking forces. 


AP Decelostat — lor auti-whcel sliding protection, 


Westinghouse Air Brake Company 
Wilmerding, Pa. 
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Gebhard was appointed to trainmaster of 
the Gulf & Ship Island (a part of the I. C.) 
and on May 1, 1940, was transferred to 
McComb. On November 1, 1940, he was 
reappointed master mechanic, with head- 
quarters at Chicago. 


Electrical 


Vircit R. Hasty, whose appointment as 
electrical engineer of the Union Pacific, 
with headquarters at Omaha, Neb., was 
reported in the May issue, was born at 
Newport, Ind., on July 10, 1886, and re- 
ceived his higher education at Purdue Uni- 


Virgil R. Hasty 


versity. He entered railway service in 
July, 1908, as a special electrical apprentice 
in the employ of the Union Pacific at 
Omaha, and in December, 1911, became an 
electrician. In June, 1917, Mr. Hasty was 
appointed electrician in charge of con- 


struction, shop and road work, Eastern 
district, subsequently holding various posi- 
tions in the electrical department until 
June, 1939, when he became assistant elec- 
trical engineer at Omaha. 


Car Department 


H. E. Wacner has been appointed super- 
intendent car department of the Alton and 
Southern, with headquarters at East St. 
Louis, Ill. 


W. C. Meyer, assistant general car fore- 
man of the Illinois Central at Centralia, 
Ill., has been appointed superintendent of 
car shop at Centralia. 


HucxH H. Youna, superintendent of car 
shop of the Illinois Central, at Centralia, 
Ill, has been appointed superintendent of 
the car department, system, with head- 
quarters at Chicago. 


C. O. Youns, assistant to the superin- 
tendent of equipment of the Illinois Cen- 
tral at Chicago, has been appointed assist- 
ant superintendent of the car department, 
with headquarters at Chicago. 


Shop and Enginehouse 


R. M. Porter has been appointed general 
foreman at the East Buffalo shops of the 
New York Central at Buffalo, N. Y. 


P. E. Wuite has been appointed air- 
brake foreman at the East Buffalo shops of 
the New York Central at Buffalo, N. Y. 


Martin RussELt, a machinist in the em- 
ploy of the Canadian Pacific at Calgary, 
Alta., has been promoted to the position of 
air-brakes instructor, western lines, with 
headquarters at Winnipeg, Man. 


Where runs are too short to justify the 
use of a spacing table, or where irregular 
plates must be handled, this modern 
Thomas Duplicator is ideally adapted. It 
affords rapid, precision duplication of 


-- for punching, 
slotting and 
motching of 

plates 


One-man Operation; Positive Control; 
Quick, Accurate Positioning 


holes, notches or slots, and will speed 

production in car-shops, bus and truck 

building plants and in numerous other 

fabricating operations in varied industries. 
Write for Bulletin 312 
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Wiuu1aM Dovuctas, assistant works man- 
ager at the Ogden shops of the Canadian 
Pacific at Calgary, Alta. has been ap- 
pointed works manager at the Weston 
shops, Winnipeg, Man. 


Peter Baron, division master mechanic 
of the Canadian Pacific at Nelson, B. C., 
has been appointed works manager at the 
Ogden shops, Calgary, Alta. 


Daviw Francis, locomotive foreman of 
the Canadian Pacific at Field, B. C., has 
been transferred to the position of locomo- 
tive foreman at Winnipeg, Man. 


W. A. SLATER, draftsman for the Cana- 
dian National, has been appointed mechan- 
ical inspector for the Atlantic region, with 
headquarters as before at Moncton, N. B. 


Norman Wooley, air-brakes instructor, 
western lines, of the Canadian Pacific at 
Winnipeg, Man., has been promoted to the 
position of air-brake foreman at the Ogden 
shops, Calgary, Alta. 


Joun GENTLES, locomotive foreman of 
the Canadian Pacific at Bredenbury, Sask., 
has been transferred to the position of 
locomotive foreman at Field, B. C. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


Lenses.—Eastern Equipment Company, 
Willow Grove, Pa. Catalog Section No. 
AWP.-21 descriptive of Amcoweld lenses 
for Specti-goggles, goggles, helmets and 
handshields. i 

+ 


RaırL Cars.—The Buda Company, Har- 
vey, Ill. Sixteen-page booklet, in four 
colors, describes new line of all-metal rail 
cars. Illustrates models, construction fea- 
tures, floor plans, and seating arrangements, 
with specifications and line drawings in the 
form of blueprints. Booklet available also 
in Spanish. 

+ 

Tap Extractors.— The Walton Com- 
pany, 94 Allyn street, Hartford 3, Conn. 
Eight-page illustrated folder descriptive of 
Walton tap extractors for the quick and 
easy removal of broken pipe-threading taps. 

+ 

Hopper Cars.—American Car and Foun- 
dry Company, 30 Church street, New York 
8. Eight-page folder illustrates and gives 
principal weights and dimensions of three 
typical covered hopper cars built by the 
American Car and Foundry Company. 

+ 

Correr ALLoYy Wexpinc.—C. E. Phillips 
& Company, 2750 Poplar street, Detroit 8, 
Mich. Thirty-two-page handbook of mate- 
rials and procedures in Welding and Braz- 
ing Copper and Copper Alloys, in three 
parts. Introductory section gives definitions 
of materials and processes; a table of com- 
positions and properties of the most com- 
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One of the two wheels above was in use for four months on a charging 


machine where it was daily subjected to repeated loadings of 300,000 
pounds. Previously, regular carbon steel wheels would mushroom and 
have to be taken out of service in two weeks, thus presenting an expensive 
maintenance problem involving three men to make the replacement. A 
heat treated wheel of Jalloy steel was substituted and after four months’ 
service removed for inspection. It is the wheel on the right. No appreciable 
wear can be seen when compared to the wheel beside it that was never in 
service. If you have an application that requires resistance to abrasion, 


fatigue and high impact strength write to us about heat treated Jalloy. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PENNSYLVANIA 


SEND 
FOR 


Brickseal penetrates 
the pores and joints 
of firebrick and 
forms a highly glaz- 
ed ceramic coating 
many times harder 
than the brick. 


Tough and semi-plastic under heat, it 
prevents cracking and spalling re- 
gardless of temperature change—heat 
the sample and douse in cold water 
any number of times. 


Brickseal resists 
abrasion. Force the 
sample brick, either 
hot or cold, against 
an emery wheel and 
see the difference on 
the coated and un- 
coated sides. 


Brickseal is a su- 
perior mortar for 
fire walls. Try to 
pull the sample 
bricks apart after 
they are heated to 
2200°. 

Write today for a free sample. No 
obligation, of course. 


Brickseal 


REFRACTORY COATING 
5800 So. Hoover Street, Los Angeles, Calif. 
1029 Clinton Street, Hoboken, New Jersey 
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monly welded and brazed commercial cop- 
per alloys; general information as to the 
welding characteristics of these materials. 
Part II discusses welding and brazing pro- 
cedures with each of the common copper 
alloys, and Part III is devoted to welding 
and brazing materials for copper and cop- 
per alloys. 
+ 
Heticow Gace.—Helicoid Gage Division, 
American Chain & Cable Co., Inc., Bridge- 
port 2, Conn.  Sixteen-page catalogue, 
with cutaway photographs and line draw- 
ings, describes the Helicoid pressure gage, 
how it works, how it is put together, and 
the accuracy that may be expected from it. 
+ 


APEXIOR. — The Dampney Company of | 


America, Hyde Park, Boston 36, Mass. 
Eight-page Bulletin 1400, printed in color, 
discusses three types of Apexior coatings 
for steam, Diesel, and Electric locomotives : 
for steam locomotive and stationary boil- 
ers, and for tender and tank interiors. 
+ 
OrTīscoLoY.— Jones & Laughlin Steel Cor- 
poration, 311 Ross street, Pittsburgh 30, 
Pa. Sixteen-page, two-color illustrated 
booklet gives technical information, sug- 
gested applications, and other information 
on Otiscoloy, a new J & L weldable high- 
tensile, low-alloy steel. 
+ 
Dritt Cuir BREAKER.—Continental Tool 
Works, division of Ex-Cell-O Corpora- 
tion, 1200 Oakman Boulevard, Detroit 6, 
Mich. Six-page illustrated bulletin, No. 
28161, describes and illustrates the Con- 
tinental chip breaker and its advantages. 
Gives also installation and operating in- 
structions. 
+ 
AIR-SEPARATOR.—The Swartwout Com- 
pany, 18511 Euclid avenue, Cleveland 12, 
Ohio. Bulletin S-13 descriptive of the 
Airfuge combination air separator and trap 
for users of compressed-air tools and op- 
erations. Discusses need for clean dry air 
for the protection of pneumatic equipment. 
+ 
SIMPLEX Jacks.—Templeton, Kenly & 
Co., 1020 South Central avenue, Chicago 
44. Sixty-four page pocket-size Catalogue 
No. 45. Describes and illustrates conven- 
tional and special types of Simplex lever 
screw and hydraulic jacks in capacities 
from three to 100-tons. Specifications of 
dimensions, capacities, weights, etc., also 
given. 
+ 
Tuur-Ma-Lox. — The Dampney Com- 
pany of America, Department T 22, Hyde 
Park, Boston 36, Mass. Four-page bulle- 
tin discusses Thur-Ma-Lox coatings which 
give protection to metal surfaces in power 
and process equipment at temperatures up 
to 1,600 deg. F. 
+ 
MILLING AND BortnG Macuines.—Kear- 
ney & Tucker Corporation, Milwaukee 14, 
Wis. Forty-seven page catalog No. E-53, 
illustrated. A short history of the com- 
pany and its products is followed by a 
concise presentation of Kearney & Trecker 
line of milling machines, boring and mill- 
ing machines, and their accessories and 
allied products. Line-drawings and two- 
color tables accompany machine specifica- 
tions. 
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TO YOUR PROBLEM 
OF GAUGING 
WATER TENDER TANKS 


The Midget Levelometer is a dial 
type hydrostatic tank gauge that 
responds to slight changes in the 
amount of water being measured, yet 
it is rugged in construction and es- 
pecially built to withstand the vibra- 
tion and shock to which all railroad 
equipment is subjected. 


OUTSTANDING FEATURES: 


1. Dial type, easy to read. 

2. Automatic indication when 
connected to a source of 
continuous air supply. 


3. Simple to install. 


4. A suitable length of 4" 
pipe is all that is required 
within the tender tank. 


5. Designed and built by the 
country’s largest manu- 
facturer of Liquid Level 
Gauges. 


The I.C.C. has ordered all water tender 
tanks to be equipped with water level 
indicators not later than June, 1948. 
Here is an inexpensive and efficient way 
to meet the Commission’s requirements 
by equipping your tenders with Midget 
Levelometers . . . We can also furnish 
liquid level gauges for any of your 
stationary storage tanks. 


Write, wire or phone for a quotation 
and delivery date. 


THE LIQUIDOMETER cor! 


37'h Street, Long Island City I, N.Y 
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Byers 
Wrought Iron 
Brake Pipe 


As part of a new car building pro- 
gram, the Erie Railroad recently 
ordered 700—50-ton Box Cars, 
600—S0-ton Drop End Gondolas 
and 100—70-ton Covered Hop- 
pers. The railroad specified 
wrought iron pipe for the AB brake 
piping on all these cars. The in- 
stallation on one of the Covered 
Hoppers, built by Greenville Steel 
Car Company, is shown above. 
The pipe is Byers Wrought Iron. 
With half a million or more AB 
brake installations in prospect in 
the near future, the savings possi- 
bilities of Byers Wrought Iron 
Brake Pipe, both in installation and 
in service, take on added impor- 


tance and significance. Byers 
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Wrought Iron Brake Pipe has 
shown its ability to stand the severe 
short-radius bends necessary dur- 
ing installation. The absence of 
“spring-back” simplifies fitting, 


and leaves the assembly free of 
harmful stresses. Finally, the hick- 
ory-like structure of wrought iron 
protects it against the premature 
fatigue failure that vibration and 
shock cause in ordinary vulner- 
able materials. 

The desirable properties of Byers 
Wrought Iron come direct from the 
unique character of the material. 
Tiny fibers of glass-like silicate slag, 


onest 


threaded through the body of high- 
purity iron, give a structure some- 
thing like that of a stranded wire 
cable. When corrosion is present, 
the fibers serve as baffles, to halt 
and diffuse the attack, and so dis- 
courage pitting. 

Our General Catalog will give 
you full dimensional information 
on Byers Wrought Iron pipe. May 
we send you a copy? 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, Hous- 
ton, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE ALLOY STEELS > OPEN HEARTH ALLOY STEELS 
CARBON STEEL TUBULAR PRODUCTS 
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Alco All-Welded Boilers 


Welding, stress-relieving and inspection equipment installed 
and procedures established by the American Locomotive Co. 
at its Schenectady plant for the building of all-welded boilers 


AQ NTICIPATING an increasing demand for all-welded 
boilers, the American Locomotive Company has installed 
at its Schenectady, N. Y., plant the welding, stress- 
relieving and inspection equipment that permits this 
builder to meet the exacting requirements for the fabrica- 
tion of boilers by fusion welding. This equipment is 
designed as well for the improvement of the welding facil- 
ities that were used in making the all-welded boilers 
already in service and for the placing of the production 
methods on a more efficient basis. 

In every phase of the welding process, from operator 
and procedure qualifications to final inspections, the prac- 
tices are designed to meet or exceed the American Society 
of Mechanical Engineers’ locomotive boiler code provi- 
sions. Prior to 1946 the one essential part of the equip- 
ment that was lacking at the Schenectady plant, and 


which was required for the observance of these code re- 
quirements, was a furnace of sufficient capacity to stress- 
relieve a complete boiler. The first all-welded boiler, 
built for the Delaware & Hudson in 1937 by the American 
Locomotive Company was stress relieved at the Chatta- 
nooga, Tenn., plant of the Combustion Engineering Com- 
pany, Inc., because the Alco furnaces were too small for 
a complete boiler. Now the Schenectady shops have a 
furnace capable of holding the largest boiler. In addition, 
special equipment for use during automatic-welding oper- 
ations has been installed. These new features supplement 
the testing laboratory, X-Ray and automatic-welding 
facilities that have been available for some time. 

To describe the welding equipment, the methods used 
in the construction of one of the two all-welded boilers 
delivered to the Canadian Pacific early in 1946 will be 


Firebox end of all-welded boiler completed early in 1946 for the Canadian Pacific 
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New rolls for rotating the 
boiler courses during the 
welding of the girth seams 


aki 


= 
“ 
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Starting plate is at the left 
and a test coupon at the right 
of completed longitudinal we'd 


General arrangement of the equipment for the welding of the girth seams—This weld is being made with the boiler on the old rolls with which 
the compensating ring was used—A technician at the isolated controls guarantees the constancy of voltage and amperage for the welding process 
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Welding a longitudinal seam—The first pass is made on the outside, the second and last pass on the inside 


explained in the sequence in which they were used. First, 
procedure qualification and operator qualification tests 
must be made and approved before the actual boiler fabri- 
cation can be started. Procedure qualification determines 
the suitability of the welding technique employed in the 
shop and covers the welding apparatus, electrodes and 
plate material. After the welding technique is approved, 
tests are made to establish the operator’s ability to pro- 
duce sound welds under conditions similar to those that 
will exist during the actual welding of the boilers. At 
Schenectady, permanent records of the procedure and 
operator qualification tests include certified forms giving 
all pertinent data, and photographs of test specimens 
with identifying markings made after the tests were com- 
pleted. 

In the forming and fitting-up of the plate prior to 
welding, a maximum tolerance of 0.015 in. is permitted 
in the gap between the edges. This precision is particu- 
larly important because automatic welding, unlike manual 
welding, can not be changed continually to accommodate 
varying conditions—and automatic welding is utilized 
wherever possible because it produces a more uniform 
and better weld. The fit-up with the 0.015-in. tolerance 
is assured on the longitudinal seams by machining the 
edges on plate planers. After the longitudinal seams are 
welded, the faces of the circumferential seams are trued 
by grinding to permit the close fit-up of the girth joints. 
Clean-up grinding of the plate edges is also done in order 
to minimize repairs. The plates are held in position 
within the tolerance limit by means of bolts that are 
slipped through nuts tack welded to the inside of the 
courses and then tightened. After being drawn into 
position by the bolts the edges of the plate are tack weldéd 
to maintain the fit-up during the welding process. 


Welding of Seams 


The outside of the longitudinal seam is joined in one 
pass by automatic welding equipment moving on tracks 
laid along the seam. During this operation the mechan- 
ic’s helper holds a copper back-up on the inside of the 
course as a precaution against a possible blow-through. 
The inside of the shell-course seam is welded in the same 
manner after the bolts and tack welds are removed. It 
should be noted that small plates attached to the course 
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at the ends of the seam are used for starting and stopping 
the welding process, and at one end the plate becomes 
a test specimen. A test specimen for each longitudinal 
weld is prepared. To meet the code requirements the 
plates for test samples must be from the same lot of ma- 
terial that is used in the boiler and must be attached to 
the boiler course so that the specimen’s edges are a con- 
tinuation of and a duplication of the corresponding edges 
of the longitudinal joint. Furthermore, the weld metal 
must be deposited in the test plates continuously with the 
weld metal in the longitudinal joint. After the welds 
are completed both sides of the seam are ground and the 
outside marked off for X-ray, the procedure for which 
will be explained later. 

The welding of longitudinal seams at Schenectady is 
one phase of the welding operation that the American 
Locomotive Company had developed on a production 
basis during the war. In 1944 a bottleneck existed in 
the bull-riveting capacity at this plant, a condition that 
was delaying the production of several hundred boilers 
for the Russian government. To expedite the work per- 
mission was obtained to weld the longitudinal seams of 
these boilers and this experience has been particularly 
valuable in the setting up of the equipment and proce- 
dures for all-welded boilers. 

The front flue sheet was welded in manually after the 
longitudinal seam of the first course was completed. This 
sheet is not joined directly to the first course but is welded 
to a ring and is reinforced by several gusset braces, the 
design being similar to that used in the first all-welded 
boiler made in 1937 for the Delaware & Hudson. 

The steam dome presents some difficulties to automatic 
welding because of its irregular shape. Even so, the re- 
pairs and the resulting distortion of the dome due to 
manual welding indicated the desirability for the auto- 
matic welding of this part. Consequently, a special small 
automatic welding machine was fitted for the job and in 
this particular boiler only 114 in. of the dome welds had 
to be repaired. The boiler was rotated as this operation 
progressed so that the weld was made in a level position 
at all times. 

The roof and side sheets were laid out on a flat table 
and welded as a sub-assembly to simplify the fitting-up 
and the rolling operations. 
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The roof sheet is welded to the side sheets flat 


A point of particular interest in all the welding opera- 
tions is the control of amperage and voltage by a tech- 
nician and not by the automatic-welding machine opera- 
tor. In this way the operator can concentrate on the weld 
in progress while the technician maintains the welding 
conditions, the latter being guided by the procedure es- 
tablished for the joint being welded. 

In welding the circumferential seams for the Canadian 
Pacific boilers old equipment for rotating the boiler 
courses was used. This equipment, now replaced, con- 
sisted essentially of three sets of rollers, on which the 
boiler courses rested, and a power source. The power 
was supplied by an electric motor connected by a shaft 
to the back flue sheet and controlled remotely by the 
welding-machine operator. One of the difficulties that 
has to be overcome in the rotation of the boiler sheets is 
the eccentricity of courses such as the non-uniformly 
tapered dome course. This eccentricity required the in- 
troduction of a large ring around a cylindrical course in 
order to maintain an even welding speed. Also, when 
rotating the boiler with the firebox attached the off-set 
of the firebox sides resulted in an uneven distribution of 
weight throughout 360 degrees of rotation and again 
made the control of welding speed difficult. 

New means of rotating the boiler during the welding 
of the girth seams consist of three sets of rollers mounted 
on small cars that can be positioned by moving along a 
permanent track. One of the roller sets is powered for 
rotating the boiler; one is an idler set, and the third is 
also an idler but is designed to eliminate the need for a 
ring to compensate for the eccentricity of courses. This 
set of rollers, like the other two, can be adjusted trans- 
versely of the boiler through power drives. In addition, 
the third set of rollers adjusts itself automatically to 
changes in weight distribution due to the eccentricity of 
the boiler and thus it can compensate for these differences. 
This automatic control is obtained by the use of pressure 
switches. 

Prior to welding the girth seams the joint faces of each 
course are trued by a grinding machine designed espe- 
cially for this purpose. This machine has two adjustable 
grinding wheels, each with an individual motor drive. 
The center shaft of the machine and the cross member on 
which the grinding wheels are mounted makes a horizon- 
tal T-shaped arrangement, the wheels being mounted near 
each end of the top line of the tee. The grinding wheels 
can be moved along the cross member to suit any boiler- 
course diameter. 

The outside of the girth seams are welded by a machine 
supported over the top of the boiler. The inside welds 
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are made by a machine supported by an adjustable boom 
that is extended into the boiler. The welding heads re- 
main stationary during the girth-seam welding operations 
while the boiler is rotated. Again, the joints are ground 
in accordance with the code provisions and marked for 
the X-raying. The grinding removes irregularities in 
the weld surface so that it merges-smoothly into the plate 
surface. A maximum reinforcement of % inch after 
grinding is maintained, this amount also being permitted 
by the code provisions. 


X-Ray Procedure 


X-ray pictures of all outside butt-welds are made to 
insure the welds being free from inclusions and porosity 
and as near perfect as possible. Prior to the X-raying, 
lead numbers at 2-in. intervals on cloth strips are attached 
to the boiler parallel to the seams and near enough to the 
welds so they will show on the 4%4-in. by 17-in. X-ray 
negatives. These numbers and arrows pointing to prick- 
punch marks on the boiler are used to locate accurately 
any defects. The numbers start at the front end of the 
boiler for the longitudinal seams and, facing the front of 
the boiler, they run clockwise from the longitudinal welds 
for the girth seams. The prick punch marks, two per 
X-ray exposure, serve as a permanent means of locating 
defects. If a defect shows up on the X-ray negative, the 
negative itself is placed on the boiler and positioned 
exactly by placing the prick-punch marks on the negative 
over those on the boiler. Then a center punch driven 
through the defect showing on the negative places a prick- 
punch mark on the weld at the location of the defect. 
This particular procedure for locating defects on welded 
boilers is a direct result of experience obtained in the 
production of combat tanks during the war. 

Each negative shows a 15-in. section of the longitudinal 
weld which permits a 2-in. overlap of each picture because 
the negatives are 17-in. long. The girth seams are X- 
rayed in 8-in. or 10-in. sections in the same manner. The 
picture of the dome welds is taken by one exposure. Dup- 
licate pictures of each weld section are made to eliminate 
the possibility of spots on a negative being judged as 
defects. Alco has established a higher X-ray standard 
than that required by the A. S. M. E. locomotive boiler 
code. Any defects outside the limits of this standard 
are removed and rewelded. After rewelding, new X-ravs 


Welding the dome. with an automatic machine 
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The stress-relieving furnace 


are made to insure that the repairs have removed the 


defects. 


The completed boiler shell is stress relieved as a unit 


in conformity with the code requirements. 


X-raying the throat-sheet 
connection—All outside butt 
welds are X-rayed to insure 
the detection of all defects 
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The furnace 


installed at Schenectady for this purpose is 80 ft. long 
by 12 ft. square inside. It is equipped with an electrically 
driven car upon which the boiler is set and the top of 
which is lined with fire brick, as this car becomes the 
bottom of the furnace during the operation of the unit. 
Both the car and furnace-door positions are controlled 
by push buttons located to the side of the door. The 
furnace is heated indirectly by four combustion chambers, 
each of which has four oil burners, the hot gases being 
distributed evenly throughout the furnace by means of 
fans that drive them through ducts and louvres. One 
burner per combustion chamber is checked by an electric- 
eye control which will shut off the fuel-oil supply to that 
chamber if the flame should be extinguished. The fur- 
nace is equipped with a program control. 


Program Control 


This control of the furnace operation has four functions 
which it performs automatically. It controls the rate at 
which the furnace temperature is increased; it maintains 
the furnace at the predetermined soaking temperature for 
the prescribed length of time; it decreases the furnace 
temperature at the prescribed rate, and it does not permit 
the temperature differential between the thinnest and 
thickest boiler sections to exceed a set amount, 371% deg. 
in this instance. In addition to four thermocouples at- 
tached to the boiler for temperature control and two used 
at the thickest and thinnest boiler-plate sections for tem- 
perature-differential control, eight thermocouples are 
available for recording temperatures. 

After stress-relieving the shell, the inside firebox, flues 
and tubes are installed and the boiler is given hydrostatic 
and hammer tests. The hydrostatic test is made with a 
pressure one and a half times that for which the boiler 
was designed. To pass this test the boiler must be ab- 
solutely tight. 


Large er Small 


Cylinder Diameter’ 


T Ere is not, today, a single high-power Diesel-electric 

locomotive on an American railroad. What we see is a 
string of as many as four small locomotives coupled to- 
gether with some camouflage tinware to give the appear- 
ance of a single unit. 

This development shows the influence of automotive 
practice which has dictated the use of relatively small 
high-speed engines. The design has been based on the 
assumption that a great number of standardized light- 
weight parts easily replaced or repaired are preferable in 
railroad service to a smaller number of larger parts re- 
quiring no attention between regular scheduled shopping 
periods. The automotive background led to the assump- 
tion that the Diesel engine is unreliable in performance 
and subject to sudden and frequent breakdowns. Hence, 
it is necessary that the component parts be of such small 
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Comparative sizes of engines of same horsepower with varying 
cylinder diameters 


size and lightweight that one man and a helper can carry 
out major repair work at terminals or even under way. 

Small cylinder diameters force the use of high rotative 
speed and rotative speed is the enemy of reliability. Com- 
bustion pressures increase with speed. Stresses in many 
of the most difficult mechanical parts increase with the 
square of the rotative speed. Combustion efficiency, in 
spite of the high combustion pressures, falls off rapidly 
with increase in rotative speed. Friction, likewise, in- 
creases rapidly. 

Obviously, the high-power locomotive engine should 
be designed to have the maximum piston area per foot of 
engine length in the cab. The second requisite is selec- 
tion of a combustion system or cycle which will develop 
the greatest horsepower per square inch of piston area. 

The modern intercooled dual-pressure supercharged 
four-cycle engine will develop 1.82 hp. per sq. in. of piston 
area at the conservative rating of 1,600 ft. per min. piston 
speed and 150 b.m.e.p. The best records available show 
an output of only 1.45 hp. per sq. in. piston area for the 
two-cycle engine with small margin of safety. 

The highest ratio of piston area to unit of cab length 
on record anywhere is found in a transfer locomotive built 
by the General Electric Company Erie Works some 14 

A paper presented at the A. S. M. E. pi Gas Power Division meet- 


. 
ing held at Milwaukee, Wis., June 12 to 15. 
Nordberg Co., Milwaukee, Wis. 
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By Ralph B. Miller t 


Dual-pressure, intercooled, tur- 
bocharged, four-cycle engine 
built as two six-cylinder units 
could develop 3,750 b.hp. in 
13 ft. length 


years ago. Two engines are installed side by side. These 
have a piston area of 158 sq. in. per foot of cab length 
taken up by engines. 

Two six-cylinder engines of this type, side by side, or 
built on a twin base with two crankshafts, turbocharged 
with the dual-pressure intercooled system would have 
an output of 3,750 b.h.p. at a rotative speed of only 600 
r.p.m. Combustion pressures and total heat dissipation 
to the cooling water would be comparable with that of 
the normal non-supercharged engine at 80 b.m.e.p. or 
about 47,000 B.t.u. per minute. The engine proper would 
be 13 ft. long. 

A well designed engine of this type will, under normal 
conditions, operate in main-line service no less than 
10,000 hours without the necessity of removing a crank- 
case door or lifting a cylinder head. It will give con- 
tinuous and uninterrupted service between the scheduled 
overhaul periods and is not designed merely for the con- 
venience and accommodation of a traveling repair crew. 

Reliable and dependable performance is of utmost im- 
portance in main-line service and engines must be de- 
signed as to size, arrangement of cylinders, selection of 
cycle, etc. with that single object as a goal. Cost, while 
important, is secondary because over a period of time 
an unreliable engine is the costliest to manufacturer and 
user alike. Only those manufacturers who can transfer 
profits from other operations can continue to put out 
such products and survive. 

One well-known Diesel locomotive builder, after an 
unsuccessful attempt to use a half-dozen or more package 
units in a high-power locomotive, has wisely returned to 
a larger cylinder bore. 

It is also interesting to see that the latest Diesel engine 
manufacturer to enter the locomotive field has adopted 
a 14%4-in. bore for high power. This engine is offered 
in an eight-cylinder unit at a rating of 2,200 hp. and a 
rotative speed of 660 r.p.m. It is supercharged with the 
conventional Buchi system to 135 b.m.e.p. This may 
prove too high for heavy-duty main-line service, but this 
size of engine has interesting possibilities. Built in a 
12-cylinder twin unit and supercharged with the dual- 
pressure intercooled system, it would develop 3,700 hp. 
on a basis of conservative rating. The weight of this 
engine would be about 20 pounds per horsepower when 
built in steel and cast iron. 

The length required for engines proper for an output 
of 3,600 b.hp. is shown schematically in the drawing, 


(Continued on page 346) 
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Car Air Puritication 


Dorex panels have perforated tubes containing the activated carbon 


Oz of the most stubborn problems faced by designers 
of air-conditioned railway cars has been the provision 
of adequate car ventilation while still maintaining com- 
fortable car temperature. Railroad cars must carry 
their air-conditioning plants “on their backs” — each car 
having its own individual system. Limitations of power, 
weight and, particularly, space for the conditioning ap- 
paratus restrict the air-circulating capacity for the aver- 
age 64-passenger coach to between 2,000 and 2,400 
cu. ft. of air per min., of which, for the same reasons, 
not more than 25 per cent or 500 to 600 cu. ft. per 
min. can be outdoor air make-up, the balance being 
recirculated. This means that less than 10 cu. ft. per 
min, (usually nearer 734 cu. ft. per min.) of fresh air 
per occupant is added, whereas, by recognized ventilation 
practice, the very minimum that will maintain agreeable 
air quality is 15 cu. ft. per min. per non-smoking and 
30 cu. ft. per min. per smoking passenger. 

The problem is aggravated in dining, club and lounge- 
tavern cars where the added accumulation of odors from 
food, beverages and smoking requires a ventilation rate 
equivalent to 30 cu. ft. per min. or more per occupant. 
Likewise, in room cars designed for a normal occupancy 
of 22 to 24 passengers as many as 50 or more persons 
may congregate at times—both en route and, more 
particularly, in terminals when visitors are aboard. After 
such groups disperse, the stale, odorous air, 75 per cent 


* Vice-president, W. B. Connor Engineering Corporation, New York. 
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Activated-carbon air recovery 
units remove the odors from re- 
circulated air and maintain an 
agreeable air quality without 
increasing the conditioning load 


of which is constantly being recirculated throughout the 
rooms, becomes a source of discomfort. On occasion, 
these odors are so pronounced at the end of a run that 
deodorant sprays are used to mask their effect. 


More Outside Air Not Necessary 


Railroad air conditioning engineers have long known 
that adequate ventilation — sutficient fresh air — offers 
the only cure for these conditions but, if the requisite 
volume of fresh air must be exclusively outdoor air, the 
conditioning load it imposes becomes prohibitive. In 
other words, over and above carrying the fixed internal 
load (heat gain or loss, radiation, infiltration, etc.) the 
conditioning plant that can be accommodated (7 to 8 
tons of refrigeratgson capacity) is adequate for only an 
outdoor air load not exceeding 25 per cent of the total 
air. Fortunately, however, a solution has been found 
and is being adopted by railroads and car builders alike. 
This solution consists of purifying and thus converting 
recirculated air to fresh air in an amount sufficient to 
compensate for the ventilation deficiency and, conse- 
quently, without increasing the conditioning load. 

The volume of outdoor air ordinarily introduced into 
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‘Installation of activated-carbon panels 
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lonizer, filter medium and casing of electrostatic filter 


they are installed or removed with the same facility as 
the latter. Each panel contains one or more rows of 
evenly spaced, perforated, carbon-filled metal tubes 
housed in a frame designed so that a maximum adsorb- 
ing surface is exposed with a minimum resistance tu 
air flow. Return air passes uniformly through the en- 
tire surface area of the panel and a definite percentage 
of this air is converted to fresh air by direct passage 
through the carbon bed. A typical example of the 
application of air recovery panels to provide adequate 
ventilation in a railway car (smoking permitted) carry- 
ing an average of 64 passengers is given in the ac- 
companying table. 

Activated carbon efficiently removes the source of 
irritation in tobacco smoke, pyridine, and acid gas. If 
it is desired to eliminate the smoke haze (solid matter) 
as well, this can be accompanied very effectively with 
a recently developed electrostatic air filter. A replace- 
able, electrically charged cellulose filter, each tiny fibre 
of which acts as a magnet for previously ionized dust 
particles, is a well-nigh impenetrable barrier for air- 
borne dirt. 

The cost of activated carbon air purification is re- 
markably low, about 2% per cent of the entire air 
conditioning cost. In a 64-passenger coach, for example. 
each passenger receives nearly three times as much 
fresh air as formerly. Carbon air recovery panels are 


Activated-Carbon Air Filtration—A Typical Example 
STANDARD VENTILATION REQUIREMENTS FOR COMFORT 


Passengers smoking | 
Passengers not smoking 


Total fresh air needed 
an 
Fresh air required per passenger 


sce SVET (4) = 22 x 30 cu. ft. per min, = 


660 cu. ft. per min 


woe. (324) = 42 x 15 cu. ft. per min. = 630 cu. ft. per min. 


= 1,290 cu. ft. per min. 
= 1,290 = 64 = 20 cu. ft. per min. 


VALUES IN AIR-CONDITIONED CARS—WITHOUT CARBON AIR PURIFICATION 
Recirculated stale air ........--.-..--0-e00s = 25 per cent of 2,400 cu. ft. per min. = 600 cu. ft. per min. 
Fresh BIN ES RE E E E = 75 per cent of 2,400 cu. ft. per min. = 1,800 cu. ft. per min. 
an 
Each pasnenger: gets, 5.5 isc 5. s85cp< oii als soared EE ECA Ra VEA ESE TE Tels 600 + 64 = 9.4 cu. ft. of fresh air per min.—about half as much as needed! 
VALUES IN AIR-CONDITIONED CARS—WITH CARBON AIR PURIFICATION 
Preah Gir TE E AT ASTA OT NT = 25 per cent of 2,400 cu. ft. per min. = 600 cu. ft. per min. 


Recirculated air recovered by Dorex and re- 
converted to ventilation air 


Total fresh air available 
and 
Each passenger gets 


a railway car is more than ample for oxygen replenish- 
ment. What is needed is not more oxygen but more 
fresh air, i.e., air that is uncontaminated. Even outdoor 
air is not always “fresh”. Air “quality” or freedom from 
odors is not affected by oxygen content. From a physi- 
ological standpoint a human being’s need of outside air 
for oxygen is practically negligible. This is true for 
occupants of almost any type of structure. Research 
has proved that an air supply of one cubic foot per 
minute per person contains more than an ample supply 
of oxygen. Air becomes stuffy and stale when it is 
filled with an accumulation of odors, not because it 
lacks oxygen. 

The equipment used to purify the recirculated air 
and which has been designed especially for the transpor- 
tation field is activated carbon filtration, a rather recent 
development in air conditioning. Individual units that 
can be accommodated within the limited space available 
in railway cars have been developed by the W. B. Connor 
Engineering Corporation, New York, and are distributed 
in the railroad field by Tuco Products Corporation, New 
York. These units are rectangular panels with the 
same over-all dimensions as standard dust filters, and 
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oae aeS aE = 50 per cent* of 1,800 cu. ft. per min. = 


900 cu. ft. per min. 


= 1,500 cu. ft. per min. 


AA aeaa ae sai 1,500 + 64 = 23.4 cu. ft. of fresh air per min. 


* Adequate percentage in this case. Percentage can be raised or lowered by installing panels to suit car requirements. 


now in use on existing cars and have been specified for 
a large number being built or planned. 


Cylinder Diameter 


(Continued from page 344) 


on the basis of 1.82 b.hp., per sq. in. of piston area for 
four-cycle engines and 1.45 for two-cycle engines. Cyl- 
inder diameters represent typical engines now in use on 
the railroads or projected designs. The two four-cycle 
engines have piston diameters of 1414 in and 9 in. and 
the two-cycle engine 8% in. ; 

If the Diesel engine is to hold its own in main-line 
service against the competition of new types of power, 
present-day performance as to availability and cost of 
maintenance must be greatly improved. 

This can be accomplished by adopting supercharged 
four-cycle engines of larger cylinder diameters and lower 
rotative speeds than now found in use. 


Ineer” 
RRaltway Mechanica, ¥n0jS46. 


American Car and Foundry Builds 


Covered Hopper Car 


A reiPte-outlet covered hopper car having a nominal 
capacity of 70 tons and 2,840 cu. ft., a light weight of 
57,300 lb. and an overall width based on the A. A. R. 
unrestricted clearance of 10 ft. 2!4-in., has been devel- 
oped by the American Car and Foundry Company, New 
York. Fifty cars are being built for the Texas & Pacific 
and 25 are on order for the St. Louis Southwestern. 

The object of increasing the volume is to meet the 
changes in transportation requirements for shipping bulk 
commodities, especially where a wide range of weights 
per cubic foot is involved. The successful handling of 
bulk commodities in covered hopper cars has been instru- 
mental in broadening the use of such commodities, where 
weather-proof protection is a requirement. The effective- 


ness of the car is promoted by dividing the body into 
three vented compartments which can be unloaded sepa- 
rately or simultaneously, and the possibility of return 
loading is believed to be increased by its large volume 
capacity and three pairs of hoppers. 

As compared with the last covered hopper car devel- 
oped by this builder, this present design has an increased 
capacity of approximately 800 cu. ft. when taken to the 
junction of the roof sheet and the side plate, and 784 cu. 
ft. to the top of the horizontal web of the side plate. The 
increase in the light weight amounts to 4,100 Ib. 

A. A. R. rolled steel zee center sills, section Z-26, 
weighing 36.2 Ib. per ft. are welded together at the top 
flanges along the center line of the car. Two 6-in. by 
3%4-in. angles extending from end sill to end sill comprise 
the side sills. The end sills are made up to two similar- 
size rolled-steel angles which extend between side sills. 
Four diagonal braces, consist of 5-in. by 314-in. angles. 

The bolster is a 24-in. 79.9-lb. steel I-beam section 
running from side sill to side sill across the top of the 
center sill and securely connected to the center sill and 
the side of the car. Two 3-in. bent plates form the floor 
support at the bolsters and extend the full width of the 
car. There are four hardened-steel body side’ bearings 
per car located 25 in. from the center line. The side- 
bearing brace consists of a 10-in. welded, built-up I- 
section riveted to the bolster and connected to the center 
sill with 3%-in. by 314-in. by 34-in. angles. An 18-in. 
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tie plate extends from side bearing to side bearing. The 
drop forged center plates are attached to the center sill 
and the bolster center filler with twelve 7%-in. rivets. 
There are three center-sill spreaders per car, consisting 
of 6-in. by 4-in. rolled-steel angles at the center of the 
hopper and 3@-in. plates at the crossbearers. 

The two center partition sheets extend from side sheet 
to side sheet and from the under side of the roof at the 
carline to the top of the center sill. A crossbearer web 
plate of 14-in. steel flanged at the top is riveted to the 
bottom of the partition and welded to the center sill and 
to the 6-in. by 3¢-in. bottom cover. 

The four upper crossridge floor slope sheets extend 
between the car sides and from the partition to a point 


Left: Texas & Pacific 70-ton 
covered hopper car — Below: 
The cars are equipped with 
the American Steel Foundry 
A-3 Ride-Control truck 


slightly below the center sill where they are welded to 
the lower crossridge sheets which extend to the discharge 
gates. These slope sheets are stiffened longitudinally 
near the center of the car by two 4-in. by 8.2-Ib. Z-bars, 
and at the sides by 134-in. by 1%4-in. rolled-steel angles. 
The transverse stiffeners are 4-in. by 8.2-lb. Z-bars 
welded in place on each side of the center of the car. The 
two end floor slope sheets are similarly stiffened. 

There are six outside and six inside longitudinal hopper 
sheets. The former extend downward from the side 
sheets, sloping inward to the discharge gates and between 
the floor slope sheets. They are welded in place. The 
latter are also welded on from the longitudinal hoods to- 
the discharge gates and between the floor slope sheets. 
The three longitudinal hoods are welded to the floor slope 
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sheets and the center sills. Completing the hopper con- 
struction are 3-in. by 3-in. angles connected to tne 4%4-1n.. 
pressed center sill and hopper ties extending across the 
car at the front and rear of the hoppers, thus forming a 
continuous support around the hoppers. Further rein- 
forcement is by a 4-in. pressed flanged stiffener between 
the inside hopper sheets. These are secured by welding. 

The discharge gates, six per car, are of the sliding-gate 
type, manually operated, for full or partial opening. 

The side plates, two per car, are 3-in. by 9.1 Ib. Z-bars 
with a 134-in. by 134-in. sub-side-plate angle. Twenty 
intermediate side stakes are 14-in. pressed plate and four 
at the bolster are 3-in. plates. All are welded to the side 
sheets where these are in contact with the lading. The 
side sheets are No. 7 U. S. S. gauge open-hearth steel, 
and are butt welded to each other. 

The corner posts, end posts, and hand-brake posts 
are 314-in. angles. End plates are 3-in. by 3-in. angles. 

The roof, hatches, and connections are waterproof. 
The ten hatches are of No. 7 U. S. S. gauge and the 
covers of No. 11 gauge open-hearth steel. The hatch 
door-locking bars are operated from the longitudinal run- 
ning board. The hatches in the end compartments are 
operated by one handle for each two doors on the same 
side of the running board. The two center hatches are 
each operated by a separate handle. Grab handles facili- 
tate entry into the three compartments. 


The trucks have a nominal capacity of 70 tons. The 
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Interior view of the hoppers 


one-wear rolled-steel wheels are 33-in. in diameter and 
mounted on 6-in. by 11-in. journals. The side frames are 
the A. S. F. A-3 Ride Control, spring-plankless, integral- 
box type and have 3M «-in. spring travel. 
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EDITORIALS 


All-Welded Boilers 


The fabrication of locomotive boilers by welding has 
progressed beyond the experimental stage to a point 
where the outlook is bright that welding will become as 
widely accepted as riveting for all boiler construction. 
It has not reached this position without difficulties. 
For years its progress was retarded by the poor weld- 
ing practices that existed on many railroads. More 
recently it has been slowed by the cautious approach 
to its acceptance demanded by those whose memory 
of the faulty welding and misapplications of good weld- 
ing in the early years has not been offset completely 
by the rapid advances made in the art of welding 
during the past decade. 

This reluctance has been overcome to a great extent 
by a combination of factors, not the least of which 
has been the 100 per cent performance of the first 
all-welded locomotive boiler during the nine years 
that have elapsed since it was built. Other factors 
have been the development of procedures and equipment 
that can assure the production of welds to the high 
standard required for locomotive boilers. An indi- 
cation of the extent of this development is given in 
the description elsewhere in this issue of the techniques 
and facilities employed by the American Locomotive 
Company at its Schenectady plant. It reflects as well 
the confidence that one locomotive builder has in the 
future of welding for the fabrication of boilers, a con- 
fidence that is held by many others, particularly by 
welding engineers who know by experience both the 
possibilities and limitations of welding. 

The equipment installed at the Schenectady plant, 
while extensive, is not as complete as could be justi- 
fied by a greater volume of orders for this type of 
boiler. It represents an outlay, however, that would 
make its installation by a railroad uneconomical except 
for some of the larger systems that could possibly 
absorb its cost in the building of a sufficient number 
of boiler units. The requirement for a stress-relieving 
furnace is in itsellf a sufficient reason to place the 
construction of all-welded boilers beyond the possi- 
bilities of most railroads. Also, the operators must 
be trained to meet the high welding standards required 
for locomotive boilers and qualified by passing weld- 
ing tests graded by the impersonal instruments of the 
testing laboratory. All of these conditions so essential 
to good boiler welding emphasize the value of careful 
planning and experience for this exacting work. 

More important than the valuable equipment, how- 
ever, are the capabilities of the welding operators and 
the quality of the welding procedure established for 
the use of the equipment. The care and top-notch 
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workmanship going into these all-weldd boilers should 
be reflected by their duplicating the performance of 
the first all-welded boiler. Together with the inherent 
advantages of welding for boiler fabrication, perfect 
performance records should dispel all doubt about the 
ability of welding to improve one of the weakest com- 
petitive parts of the steam locomotive—the boiler. 


What Is 
Light Worth? 


It was not so long ago when an electrical engineer's 
suggestion that night lighting in a railroad terminal 
be improved, received the following response from the 
chief operating officer, “I don’t want illumination, just 
give me a little light”. The men who learned to work 
with an oil torch have done good work, and have turned 
in a remarkable safety record, although for many years 
railroad shops, offices, yards and cars offered many 
particularly bad examples of artificial lighting. In 
justice to the railroads, it should be said that railroad 
facilities offer more difficult problems to the lighting 
engineer than does almost any other application. Now, 
with the development of new light sources, railroads 
are beginning to show the way with light. 

The first conspicuously good examples appeared in 
railroad cars. Although the long, low car interiors 
present especially difficult glare problems, and power 
supply is limited, railroad passenger-car lighting as 
applied to some of the “streamliners” has been cited 
as an example of how people should light their homes. 

A typical passenger reaction is that of a woman in 
the Northwestern station in Chicago. When asked if 
she didn’t think the new trains were nice, she replied, 
“Yes, now I can get home in less than five hours, — 
it used to take me nine hours on the old dark cars”. 
That kind of reaction is difficult to measure in dollars 
and cents, but it does represent value. 

More specific values attributable to good lighting 
were contained in the 1945 report of the Committee 
on Illumination, Electrical Section, Engineering Divi- 
sion, A.A.R. This report refers to a shop in which 
lighting values were increased from a rather spotty 
3 to 5 footcandles, to a well-distributed 20 footcandles. 
The first six months’ operation with the improved 
light, as compared with the six months previous, 
showed an increase of 10 per cent in locomotive out- 
put, an 80 per cent decrease in rejection by inspectors, 
a 43 per cent decrease in reportable accidents, and a 
41 per cent decrease in non-reportable accidents. These 
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improvements may not all have been due to better 
lighting, but they are substantiated by the results of 
extended tests made on the New York City Transit 
System to show the effect of improved lighting on 
subway platforms. These were reported in 1943 by 
E. E. Dorting, supervisor of lighting, New York City 
Transit System, and showed that the lighting effected 
a reduction of 52 per cent in accidents to passengers. 

Several means of obtaining good lighting for railroad 
applications are described in this issue in an article 
“Shop and Office Lighting”. In the shop applications 
shown, lighting intensities were increased about five 
times and the reflection factor of the floor greatly im- 
proved by the use of powdered lime. A car shop ap- 
plication which employs the same fluorescent units for 
the space between cars and the interiors of the cars is 
ingenious and effective since it supplies good light 
with no dependence on the car-lighting system and no 
need for supplying interior portables. “The fluorescent 
office lighting shown has the hearty endorsement of the 
office workers and provides a great improvement both 
in quantity and quality of light with no increase in 
power consumption. 

With installations such as these, the railroads are 
becoming leaders instead of followers in the lighting 
field and it seems certain that, as materials become 
available, many railroads will take advantage of the 
opportunities offered to better their safety record and 
improve working conditions. It is difficult to pre- 
calculate the value of lighting, but an ss ad lighting 
system almost always pays out. 


Crane Boom— 
Which Direction? 


At the March meeting of the Northwest Carmen's 
Association in St. Paul, Minn., the subject of com- 
modity loading on open-top cars was presented by 
L. T. Donovan, A. A. R. loading rules inspector, 
Pittsburgh, Pa., and a question raised why three of 
the figures illustrating A. A. R.-approved methods of 
crane loading carry the notation that the boom end of 
the crane must trail, whereas other figures on the same 
subject do not have this notation. 

After taking the matter up with the A. A. R. com- 
mittee, Mr. Donovan explained that the requirement 
for a trailing boom end applies only to machines trav- 
eling on their own wheels, such as those shown in 


` Figs. 157, 158 and 159 of the loading rules book. This 


requirement was placed in the loading rules as a safe- 
guard against derailment since the light end of a crane 
(the boom end) has a tendency to rise when the coupler 
slack is bunched or stretched; this lifting action being 
more pronounced when the light end of the machine 
is leading. In a number of cases, the lifting action 
has been sufficient to raise the front truck off the rails, 
and in order to minimize the hazard involved in the 
handling of such units, it was felt that forewarning 
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was advisable, hence the requirement: “Boom end of 
crane must trail” was included in the rules. 

When machines are not traveling on their own 
wheels, it is obvious that they should be secured to 
cars in a manner that will insure their safe handling, 
regardless of the direction in which the machines are 
being transported. Hence the requirement: “Boom 
end of crane must trail” is not included in specifications 
covering machines loaded in accordance with Fig. 153 
to 156-A incl. 

The rules make a further distinction between ma- 
chines on which the boom is attached and those from 
which the boom has been removed. In the latter case, 
a further requirement is included in the rules to “re 
move key or nut from center pin of trailing truck”. 
This additional safety measure has been provided in 
order to avoid lifting the truck off the rail even if 
the hody of the machine should rise. 


De Your Men Know 

What’s Going On? 

Within the past two months two things have happened 
in the railroad industry that will have an influence on 
their ability to maintain their position as profitable 
private enterprise for many months to come. These 
events are the increase in wages and the increase in 
the cost of coal. Regardless of the fact that the roads 
will, no doubt, be granted compensatory increases in 
rates there are many, in the railroad industry itself, 
who feel that such prospective increases in rates may 
react unfavorably in the competitive battle which the 
roads must wage with other forms of transportation 
to maintain their position. 

It so happens that the only alternative to charging 
the customer more for the product you sell him or the 
service that you may render him is so to reduce the 
cost of producing that product or service as to main- 
tain your ability to operate at a profit in spite of 
higher costs. 

Of all the account items that go to make up the sev- 
eral billion dollars of operating expenses each year the 
cost of locomotive repairs and fuel stand at the top of 
the list. To some extent—at least in so far as loco- 
motive condition is concerned—these two expense items 
are related. To this extent the control of maintenance 
costs—and fuel costs—is a responsibility of, and with- 
in the jurisdiction of, the mechanical officers and super- 
vising staff of our railroads. 

In spite of the important place which the Diesel- 
electric locomotive has assumed in the operation of 
trains, the more than 40,000 steam locomotives in ser- 
vice in this country still present the major problem as 
far as locomotive operating cost is concerned and, at 
the same time, offer a major opportunity to effect econ- 
omies in the expense of hauling trains. Unfortunately, 
a very large part of the steam locomotive inventory of 
our railroads is not only over 25 years of age but, as 
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compared with really modern steam power, is definitely 
obsolete. The advancing age, and the relative unfitness 
for service in present-day high-speed main-line traffic 
of these obsolete locomotives, not only affects adversely 
the efficiency of railroad operation but places upon the 
roads a burden of unnecessary expense. 

It is not the purpose here to go into the details of 
how the mechanical men of this country can and must 
contribute to a substantial reduction of locomotive op- 
erating cost. It is our purpose merely to draw attention, 
once again, to the fact that this problem is of such mag- 
nitude and complexity that it is going to require the 
best thinking on the part of every mechanical man from 
the chief officer to the mechanic in the shop and engine- 
house in order to find the ways and means to accomplish 
the hoped-for result. Only by the acquisition of the 
most advanced knowledge of the manner in which the 
new facilities and methods developed during the war 
years may be used to improve shop and enginehouse 
operations and only by the dissemination of that knowl- 
edge to the far corners of the railroad industry can 
this job be done. 

In September, at the Hotel Sherman in Chicago, the 
coordinated mechanical associations—Railway Fuel and 
Traveling. Engineers, Boilermakers, Car Department 
Officers, and the Locomotive Maintenance Officers— 
will again hold their joint meetings, with an exhibit 
of the products of the many manufacturers that supply 
equipment for modern locomotive operating and main- 
tenance. These meetings, with their technical reports 
from committees that have been searching out the best 
methods and improved devices for the past 10 months, 
will afford an opportunity for over two thousand rail- 
road and supply men to sit down once again and talk 
face to face about this problem of reducing expenses. 

No progressive mechanical or operating officer can 
afford not to have representatives from his road at 
these meetings. It has been obvious to those who come 
in contact with the railroad industry, by way of travel 
in the conduct of business, that the confinement since 
1940—and the concentration on the job of helping to 
run his individual railroad—of railroad mechanical men 
to their own roads has caused them to be out of touch 
with the many details of helpful practices that comes 
through the opportunity to observe what others are 
doing and to engage in a personal discussion of mutual 
problems. 

This also might be an appropriate time and place 
to make the observation that, in the thinking of many 
mechanical officers, the responsibility for discovering 
ways to improve methods and reduce costs rests solely 
with those at the top and that if the staff supervisor in 


shop and enginehouse wants to broaden the scope of his - 


knowledge or improve his ability to contribute to better 
railroad operation he should do it on his own time and 
at his own expense. That our associations have been 
built, in large part, by men who have done just this is 
a tribute to the loyalty and interest of mechanical- 
department supervisors. However, this attitude no 
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longer has any place in modern industrial management 
—if management expects those who have been entrusted 
with administrative and supervisory positions to put 
forth that extra personal interest and effort that results 
in improved operation and reduced costs it should ex- 
pect to pay for it, or not get it. 


The End—Or The Means? 


In any operation of such complexity and covering so 
vast a scope of engineering and operating details as a rail- 
road it is, of course, necessary that there be rules and that 
the rules be rigidly adhered to in the interest of efficient 
functioning. Because railroads, through the interchange 
of equipment, whether they be in the east or the west, 
the north or the south, must operate with consistency 
and with a degree of standardization of results, agencies 
have been set up to coordinate the procedure which 
should be followed to bring about desired results. So far, 
however, except in the matter of certain items of design 
in rolling stock and motive power, the control over de- 
sign by central agencies has been definitely limited. Be- 
cause this has been true, progress has been rapid and, in 
most matters, the initiation and development of new 
ideas has been unhampered. 

There is always the chance, though, that an agency, or 
a group therein, may have given such exhaustive study to 
a phase of railroad operation that they may have a justi- 
fiable reason for feeling that within their possession there 
is information of such comprehensive nature that a set of 
rules governing methods of procedure can be formulated 
and made mandatory and that the agency can then act 
merely to enforce the rules and enforce them arbitrarily. 

A case which recently came to our attention serves as 
an excellent example of the danger of establishing rules 
which act to control the means of accomplishing a result 
instead of setting up carefully defined standards for a 
desired result and insisting that those standards be met— 
by whatever means. So much difficulty has been en- 
countered on many railroads in obtaining a satisfactory 
quality of wheel-and-axle work that the Wheel and Axle 
Manual has been continually and carefully studied—and 
frequently revised—with the idea of setting a high 
standard of quality in this kind of work. The Manual has 
offered to the railroads, as a result of the wide experi- 
ence of the committee under whose supervision it was 
prepared, certain recommendations as to tools and meth- 
ods by the use of which the high quality standard can 
be met. When, however, the Rules of Interchange make 
mandatory the use of these tools and methods, one very 
important fact has been overlooked. Progress in ma- 
chine and tool design is so rapid these days that some 
tools and some methods may be obsolete before the 
printer’s ink is dry. The railroad industry cannot afford, 
at this stage, to close the door to any development that 
will simplify, or reduce the cost, of attaining a desired 
result. It is better to define the needs and judge the 
results than to specify the means of attaining them. 
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With the 


Car Foremen and Inspectors 


C. & N. W. Wolf Road repair yard after installation of concrete roadways and automotive equipment 


Roadways Concreted at 


Proviso Repair Track 


Tr: Chicago & North Western car repair yard at Pro- 
viso (Wolf Road), Ill., just west of Chicago, was greatly 
improved in 1945 by the provision of wide, well-drained 
concrete roadways and modern material-handling equip- 
ment of the automotive type, operating on rubber-tired 
wheels and delivering car-repair materials and supplies 
much more quickly and economically than was previ- 
ously possible. This improvement has now been in 
service over 10 months and is largely credited with a 
25 per cent increase in output of repaired cars with 
the same force, to say nothing of reduced automotive 
maintenance cost, both labor and material, due to 
operating on pneumatic tires and with less tractive force 
required on smooth pavements. 

Material delivery is one of the primary factors in 
the time and cost of repairing freight cars and the speed 
with which this work is now done at Proviso is illus- 
trated by the following specific example: When pressed 
for a large output of repaired cars, it was formerly the 
practice to employ a small material delivery force on 
the third shift so that all necessary repair materials 
could be placed and made available at individual car 
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locations when the day force started work in the morn- 
ing. The speed and flexibility of rubber-tired automo- 
tive equipment operating on the new concrete roadways 
is such that this third shift crew is no longer needed. 
Materials and supplies are now delivered so promptly 
in the morning that everything necessary is on hand 
by the time checkers get through marking up cars and 
the cars are jacked. This rapid service which involves 
a minimum of manual lahor is, of course, also continued 
throughout the day. 

The Wolf Road repair yard, when placed in opera- 
tion in October, 1927, had a total capacity to hold 520 
cars and was and still is the largest car-repair point 
on the North Western system. The purpose of the 
yard is to repair freight cars, both system and foreign, 
loaded and empty, enroute to connecting lines and for 
movement over the C. & N. W. which operates the 
largest freight house and transportation yards in the 
country at Proviso, Ill. The Wolf Road repair tracks 
handle all classes of repairs, light, medium and heavy. 
and are strategically located to do this work with a 
minimum of switching to and from the transportation 
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The wide center roadway with 
material rack, painter's scaf- 
fold and other tools and sup- 
plies conveniently available to 
the repair track on each side. 


yards. A nominal force of about 250 men is now 
employed and the average output is 125 cars a day. 


Repair Track Layout 


Car repair tracks at the Wolf Road yard extend in 
an east-west direction and were laid out with six tracks, 
Nos. 1 to 6, inclusive, south of the long line of shop 
buildings and seven tracks, Nos. 7 to 13, inclusive, 
north of the buildings. These tracks average about 
2,000 ft. in length and are divided at approximately 
the center by the Wolf Road overhead viaduct. 

There are two shop buildings east of the viaduct. 
One houses a blacksmith shop, machine shop, triple-valve 
repair shop, tool box and locker room, assistant foreman’s 
office and paint shop; the other, an oil storage room and 
facilities for handling renovated journal box packing. 

There are two shop buildings west of the viaduct. 
one contains the main locker room, boiler room, wash 
room, general car foreman’s office, storekeeper’s office 
and storeroom. The other building houses the wood- 
working equipment such as cut-off saw, rip saw, etc. 

In addition to material in the storeroom, there is 
located at each end of the repair tracks one lumber shed, 
one wheel bed, one casting platform and one building 
for housing supplies of oxygen and acetylene tanks which 
greatly facilitates the delivery of material to cars under- 
going repairs. 

The roadways when originally constructed consisted 
of common fill and cinders. The motorized equipment 
furnished for the delivery of material at that time con- 
sisted of four Fordson tractors. Later on, to speed up 
the delivery of lighter material, two Model-A Ford trucks 
and one Indian motorcycle were furnished. Still later 
with the inauguration of heavy repair program work, 
one Case tractor and one shop mule tractor were fur- 
nished; also a Bucyrus-Erie Loadmaster with crane to 
handle such heavy material as bolsters, side frames, etc., 
and to raise metal end sheets and end gates into position 
on heavy repair cars. 


Cinder Roadways Inadequate 


Owing to the provision of only dirt and cinder road- 
ways, it was difficult to operate machines on the repair 


(Continued on page 356) 
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Bolt and nut storage units make material easily available 
repair men 


to car 


Burro Model 30 15,000-Ib. crane used in unloading 
couplers, trucks and for general utility purposes about the repair yard 


wheels, scrap, 
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Freight-Car Wheel Changes 


Swing-Turning Mounted Wheels 


Many devices of various designs are in use for swing- 
turning mounted wheels on the rip track. The old crutch 
stick was finally banned but unfortunately is not quite 
extinct. The crutch stick used on either the collar or 
on the dust guard shoulder is still fairly common, but 
this should also be banned, as journal abrasions occur 
when it inadvertently slips off. In use, these devices 
scratch the collar surface and bruise their edges, which 
tends to increase the packing rolling trouble. Some 
crutch sticks are used on the axle between tlie wheels, 
either near the hub or at the center, but such a device is 
awkward to handle and the lift is too heavy. 

There are several highly practical devices used under 
the axle center by means of which one can easily lift and 
turn a heavy pair of wheels. One of the simplest and most 
effective is the “battle ax”, illustrated. This is a light 
one-piece affair having an eccentric base with a long pipe 
handle. Another effective device consists of a base with 


* Recently retired master car builder, Great Northern, 
t Part I appeared in the June issue. 


The light “battle ax” device for lifting and turning mounted 
car wheels 
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a telescoping pillar to which a pivoted long lever handle 
is attached; this also engages the axle at the center. 
There are others, all showing a marked degree of ingenu- 
ity in their development. With a reasonable storage- 
track layout, the use of turning devices may be dispensed 
with in whole or in part. 

Where wheels are customarily rolled to the car, the use 
of a dolly to slide the old wheel out and the new one in 
is about the easiest and quickest way and requires the 
least space. Various kinds of these are in use; a light 
and efficient one, illustrated, consists of 1%4-in. pipe tied 
together to a 10-in. gauge. For convenience the dolly 
track is made in sections with male and female connec- 
tions. The two four-wheel dollies are equipped with 
small brake-chain sheaves wheels, bored out for roller 
bearings to fit the short axles. Light wedges are used 
to run the wheels up on the dolly. 

For dismantling and reassembling trucks, the use of 2 
lightweight, easily transported trestle saves a lot of 
time and back-breaking lifting. The frame in made of 
extra heavy 114 in. pipe, all welded, and is equipped 
with Yale, Coffin, or similar light ratchet hoists. The 
manner of use is readily apparent. For easy trans- 
portation about the rip track, one end is carried on a 
pair of light high wheels mounted on a light axle in open 
brackets on the trestle legs. At the other end of the 
trestle, short drop handles permit the trestle to be trun- 
dled like a wheelbarrow by one man. 

Another convenient device for handling truck parts 
at the car consists of a lightweight welded-steel boom, 
applied with a pin through the coupler knuckle hole 
and equipped with a small chain hoist at the upper end. 
as shown in one of the illustrations. 

For the removal and application of journal-box nuts 
a geared power wrench is a labor and bolt-saver. Too 
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many good bolts are destroyed by torch-cutting because 
ordinary wrench removal of the nuts is a slow and tedi- 
ous operation which may well cost more than the new 
bolts. 


Power-Operated Jacks Essential 


Modern power-operated jacks have become an eco- 
nomical necessity, yet they are conspicuous by their 
absence from too many rip tracks; they are real money- 
savers. In the selection of power jacks, do not go over- 
board on capacity, as the 50-ton is heavy enough for 
all ordinary work. The rare occasions when higher 
capacity jacks could be used do not justify the extra 
labor involved in their handling for ordinary operations. 

Light-capacity jacks are of course regular equipment 
and may be pump-handle, high-speed, or the latest 
hydraulic types. The short journal jack is also a regular 
tool and may be high-speed or hydraulic. Slow jacks of 
any type are luxuries that we cannot afford to have on 
our repair tracks. 

For transporting heavy jacks about the rip track a 
Chore Boy type of light and fast tractor is a money-saver, 
and it can be used for many other fast transportation jobs. 
Light high-wheel low-platform wagons are handy in the 
absence of tractors. Keep the platform low in order to 
reduce the loading-lift to a minimum. Light hand-oper- 


Coupler-supported hoist used in handling truck parts 


ated hoists mounted on these wagons and on the Chore 
Boy serve to eliminate heavy manual lifts. 

A good supply of jacking blocks of the different sizes 
needed must be on hand. These should be tie-bolted to 
prevent splitting, and should be kept well and neatly 
painted. 

Suitable trucks or trays are needed to handle inci- 
dental materials not only for wheel changing but also for 
the numerous other items needed in connection with car 
repair work. If these trucks are hand-operated, they 
must be as light and mobile as they can safely be made. 

Since the renewal of quite a number of detail parts is 
always a part of wheel changing operations, ready avail- 
ability of those parts will save considerable time. One of 
the illustrations shows a small steel fully-enclosed mate- 
nal cabinet, one or more of which may be placed in advan- 
tageous locations on the rip track. The shelving may be 
arranged to suit the types of materials carried. Orderli- 
hess is of course of primary importance. 

Car trestles or horses present a problem in that they 
are usually much too heavy and made of wood, which is 
not the safest material for so important a piece of equip- 
ment. Good all-welded constructions are much safer, and 
lightness is important for convenience in handling and 
placing, particularly if they must be transported by hand. 
A light and strong horse may be made of extra-heavy 
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Steel material cabinet placed at various points on the repair tracks 


pipe, all welded, or of other well designed welded steel 
construction. As a matter of safety, only new material 
should be used, an excellent rule to follow in the fabrica- 
tion of all devices—failure of which would endanger life 
and limb. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Mce- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to ratlroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Clarification of 
Paragraph (g-1)—Rule 4 
After an accident on their tracks the Terminal Railroad 
Association of St. Louis made repairs to tank car NATX 
5922 and rendered a charge of three hours against the 
car owner for repairs to an end sill, the other repairs to 
running boards and paint being marked “No bill”. The 
North American Car Corporation took exception to the 
charge for the repairs to the end sill, claiming that where 
the end sill is bent in unfair usage and the damage is not 
sufficient to warrant its removal for repairs, it should be 
optional with the damaging line to repair the sill on the 
car or permit it to go forward. It believed it is not the 
intent of the Interchange Rules to permit any company 
to divide responsibility of damage to cars under Rule 32 
and especially when defects were directly related. Fur- 
thermore, the North American Car Corporation held 
the opinion that since the damaging line had elected to 
repair the end sill, it should assume the expense of the 
repairs. The Terminal Railroad Association of St. Louis 
joined in this arbitration case for the purpose of clarifying 
Paragraph (g-1) of Rule 4. It contended that the intent 
of the rules seem to be that where the end sill and associ- 
ated parts could be repaired without removing the end 
sill from the car, the damage to the end sill is not cardable 
in interchange and, if not cardable in interchange, that 
the responsibility for repairs would rest with the car 
owner. 

In a decision rendered November 15, 1945, the Arbi- 
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tration Committee said, “Although not required to be 
repaired by the rules, slight damage when repaired in 
connection with other repairs to associated cardable dam- 
ages which occurred at the same time, should be assumed 
by the handling line. The contention of the North Amer- 
ican Car Corporation is sustained.” Case 1815, North 
American Car Corporation versus Terminal Railroad 
Association of St. Louis. 


Wheels Reported as 
“Loose” without “Oil Seepage” 


A pair of second-hand wheels was applied to Seaboard 
Air Line car 16266 by the Terminal Railroad Association 
of St. Louis on August 5, 1942. On August 8, 1942, 
the Baltimore & Ohio removed this pair of wheels and its 
billing repair card showed one wheel to be “loose” as 
the cause of removal. The B. & O. billed the Seaboard 
for the work and, in turn, the Seaboard requested coun- 
terbilling authority from the Terminal Railroad Associa- 
tion of St. Louis to offset all charges made by the B. & O. 
This authority was refused by the Terminal Railroad 
Association of St. Louis because the B. & O. failed to 
show “oil seepage” on the billing repair card and because 
an investigation by the B. & O. later showed that the 
wheels were found not to be loose, and were reapplied 
on another car. 

In a decision given on November 15, 1945, the Arbi- 
tration Committee said, “The proper term, as per Rules 
10 and 81 was used in reporting the cause of removal. 
The removal of the wheels by the Baltimore & Ohio due 
to oil seepage, an indication of their being loose on the 
axle, is the responsibility of the Terminal Railroad As- 
sociation of St. Louis. The contention of the Seaboard 
Air Line is sustained.” Case 1813, Seaboard Air Line 
versus Terminal Railroad Association of St. Louis. 


Roadways Concreted 
At Proviso Repair Track 


(Continued from page 353) 


tracks during the winter months and after heavy rain- 
falls and particularly so during the early spring months. 

On April 23, 1945, work was begun on concrete pav- 
ing the northeast and northwest sections of the repair 
tracks and between the main buildings and Track 6 
south of them. This work was completed on August 
23, 1945, a total of 32,000 sq. yd. of concrete being laid. 
The improved drainage in connection with new paving 
consisted of the reconstruction of 12 old catch basins and 
the installation of 11 new laterals and 72 new catch 
basins. The concrete is 10 in. thick for a distance of 
1 ft. from the track ties, the balance of concrete being 
7 in. thick. 

In order to have material closer to cars undergoing 
repairs, Track 10 at the west end and Track 9 at the 
east end were removed, making a space of 31 ft. 6 in. 
between Tracks 9 and 11 on the west end and Tracks 
8 and 10 on the east end. The center of this space is 
used for storing material such as brake shoes, truck 
springs, side bearings, draft gears, etc., on metal plat- 
forms conveniently spaced. Such items as bolts, nuts, 
washers, etc., are also kept on these wide spaces in small 
houses each equipped with a canvas front which can be 
lowered during inclement weather and at the close of 
each day’s work. 

In line with the installation of concrete paving, all 
trailers, box wagons and packing containers are having 
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Krane-Kar equipment to handle two pairs of mounted car wheels 
at a time 


Buda one-ton Chore Boy delivering bolts and rivets from the storeroom 
to various points about the car repair yard 


cast-iron wheels replaced with rubber-tired wheels 
equipped with roller bearings; the same change is also 
being made on air-brake carts, packing wheel barrows 
and welders carts. Old-style wheel barrows with metal 
wheels used by laborers have been replaced with new 
wheel barrows equipped with wheels having pneumatic 
tires. The application of these rubber-tired wheels 
results in smoother and faster operation and saves wear 
and tear on the pavement. i 

The two Ford trucks and the Indian motorcycle will 
be replaced with Chore Boys. The material-carrying 
surface of these machines is only 20 in. above the ground 
which greatly facilitates the handling of such items as 
couplers, draft gears, brake beams, etc. 

Two Fordson tractors, which have been used 
principally in delivering wheels to and from cars by 
the use of a wheel trailer capable of cary only one 
pair of wheels, have been replaced with two Krane Kars 
equipped with 12-ft. to 18-ft. telescopic booms which 
are movable; one of these Krane Kars also is equipped 
with a wheel-carrying device capable of handling two 
pairs of wheels. With the use of these Krane Kars. 
wheels are placed on the track ready for application 
and the old wheels removed at the same time. tms 
also speeds up this particular operation as heretofore 
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wheels curried on the trailer were left alongside of the 
car and had to be placed in position with man-power. 

It is expected that the Wolf Road repair yard will be 
equipped in the near future with a large, modern wheel 
shop having a capacity and facilities to supply all freight- 
car wheels needed on the North Western lines. Pro- 
viso has been selected as the desirable location for this 
wheel shop because 35 per cent of the car wheels for 
the Chicago & North Western system are used on repair 
tracks at this point. 


Paint Spraying Car 
Exteriors and Interiors 


Special equipment used in paint-spraying passenger-car 
and Iecomotive-tender exteriors and passenger-car in- 
teriors and trim at the St. Louis Southwestern shops, 
Pine Bluff, Ark., is shown in the illustrations. The main 
Bink’s spray booth, installed over one track in the Pine 


Bluff paint shop about two years ago, is 88 ft. long by . 


20% ft. wide by 1934 ft. high—large enough to accom- 
modate the longest passenger car or two locomotive 
tenders at one time. 

Six exhaust fans, belt-driven from individual ball-bear- 
ing 3-hp. electric motors, draw air and paint fumes out of 
the top of the hood and discharge it through an equal 
number of 42-in. hooded stacks in the roof. Adequate 
light is supplied for either day or night operation by a 
double bank of 200-watt vapor-proof lights set up on each 
side of the booth and arranged to transmit light to the 
interior through square glass windows. The upper bank 
of lights on each side is set at an angle of 45 deg. so as to 
illuminate the roof and upper side walls of the car. Adjust- 
able scaffolds inside give painters a footing at any desired 
level along the car sides. 

The car trucks, sides and ends are usually sprayed 
under the booth, but the roof is brush painted outside, 
using a relatively heavy roof paint. Stenciling also is gen- 
erally done outside the spray booth. 

In order to permit the satisfactory spray painting of 
passenger car interiors with either closed or permanently 
fixed windows, a large exhaust fan is built into a shop 
lower window frame at one end of the spray booth and a 
frame-stiffened canvas bellows provided which may be 


Wall-type spray booth with paper-masked work table and revolving 
top used in painting car interior trim and small parts 


clamped to the car diaphragm. With the blower operating 
and all windows closed and doors open, a strong current 
of air is drawn in at the other end of the car and dis- 
charged through the shop wall. This enables painters to 
work in the car interior under greatly improved atmo- 
spheric conditions. 

Another simple but effective painting “wrinkle,” suc- 
cessfully used at the Pine Bluff shops, is shown in another 
illustration. In accordance with more or less standard 
practice, a small spray booth, in this instance 8 ft. wide by 
6% ft. high with a working depth of 6 ft. and an exhaust 
fan and air-duct connection to the roof, is used for spray 
painting the many hundreds of small parts which make 
up passenger-car interior trim and fittings, sash, doors, 
etc. 

To support these parts under the spray hood, a small 
work table with a 33-in. circular, ball-bearing, revolving 
top is installed, and a push with one hand revolves the 
work through all angles in one plane, so the paint spray 
may easily reach all sides. 

Instead of allowing sprayed paint which misses the 
work from accumulating on the work table and revolving 
top and requiring considerable subsequent effort to re- 
move, both the table and revolving top are masked with 
a heavy paper which catches the paint and may be stripped 
off and renewed whenever necessary. 


Binks spray booth installed at Pine Bluff shops for painting passenger cars and locomotive tenders 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Marshall Shops Make 


Cee e ee ntl 


Nickel-Steel Driving Rods 


In the rod department at Marshall shops, Texas & Pacific 


L ow-carbon nickel-steel locomotive driving rods have 
been successfully manufactured for a number of years at 
the Texas & Pacific shops, Marshall, Tex., using the 
general procedure and special equipment described in this 
article. Since 1938, about 890 rods have been made and 
in 1945 the output was 42 rods. All 2-10-4 type locomo- 
tives, reconstructed for high-speed service, are now 
equipped. 

The nickel steel is received at the shop in the form of 
rectangular billets for all side rods and main rod exten- 
sions for the modified locomotives, the main-rod_ billets 
being 24 in. wide by 13% in. thick for a length of 32 in. 
and then reduced to a 16-in. by 7-in. section for a length 
of 49 in., for greater ease in forging the smaller front end 
of the rod. The chemical analysis of this nickel steel is 
carbon .32, nickel 2.85, manganese .80, silicon .26, phos- 
phorus .036, and sulphur .034. 


General Procedure 


Preliminary to forging, the nickel-steel billets are trans- 
ferred from storage to the blacksmith shop at least one 
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Close control of forging and 
heat-treating temperatures and 
rates of heating are essential— 
Tool marks are removed from 
the finished rods by polishing 


day before they are to be charged into the furnace which 
is gas fired and provided with full automatic temperature 
control and recording equipment. The billets are placed 
in the vicinity of the furnace so as to warm up gradually, 
care being taken to see that the blast from the furnace 
door does not strike them. 

Under no circumstances is a cold billet charged into a 
hot furnace. After the billets have had the chill removed 
as mentioned, they are charged into a comparatively cold 
furnace. Approximately 20 hr. are required for the four- 
door forging furnace to cool down sufficiently to charge 
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a billet without danger of causing internal cracks. The 
billet is placed in the furnace so that the outside end is 
at least 2 in. from the front wall of the furnace to insure 
uniform heating throughout. Several bricks are placed 
under each billet to raise it from contact with the furnace 
hearth and insure uniform heating. 

, The rate of heating the steel is about one hour for each 
inch of thickness. In the case of a billet 6 in. thick, it 
is not heated up to the forging temperature in less than 
6 hr. and a billet 13 in. thick requires at least 13 hr. Ii 
this rate of heating is exceeded for nickel steel, there is a 
grave possibility that internal ruptures will be formed, 
which cannot be detected by ordinary means and which 
may result in failure of the rod. 

At the start of the heating operation, great care is 
exercised in heating the billet slowly at first, and then 
gradually increasing the temperature until the recom- 
mended temperature range for forging, namely, 2,050 
to 2,150 deg. F., is attained in the prescribed number of 
hours. If the steel temperature is below the minimum 
specified, it will be hard to forge, whereas, if is it above 
the maximum there is danger of overheating or possibly 
actually burning the steel. The billets remain within 
this temperature range of 2,050 to 2,150 deg. F. for ap- 
proximately 45 to 60 min. before removal from the furnace 
for forging to insure uniform heating throughout. 


Forging Operation 


The proper rate of reduction for nickel steel of this 
type by forging is similar to any other steel of the same 
general type, in that no special precautions need be ob- 
served. Wherever possible the entire rod forging is 
placed inside of the forging furnace when bringing up to 
the desired temperature. A 6,000-lb. steam hammer is 
used and a Leeds & Northrup optical pyrometer permits 
easily checking the temperature of the billet while being 
forged to make sure it does not cool below specified miri- 
mum limits. This use of the L. & N. optical pyrometer 
is shown in one of the illustrations. 

The steel may be forged until the temperature has 
fallen to 1,500 deg. F. when it must be placed back in 
the heating furnace and reheated to within the range of 
2,050 to 2,150 deg. F., when forging may again be re- 
sumed. No forging should be done below 1,500 deg. F. 

A prolongation for test purposes approximately 7 in. 


All locomotive driving rods are 
profiled on the Oxygraph 
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long is forged on only one end of 50 per cent of the small 
rods and on each main rod. This prolong is the same 
thickness as the head of the rod and the width varies 
from 7 in. for side rods to 10 in. for main rods. The 
prolong is necked with a cutter to within approximately 
an inch of being detached from the rod in the case of all 
rods. The heat number and a serial number are steel 
stenciled on each prolong, care being exercised to avoid 
inaccuracies when billets of different manufacturers are 
being worked at the same time. Both the blacksmith 
and machine foremen keep records of these numbers and 
a single serial number on the finished rod fully identifies 
it while in service. 

The usual procedure is followed in drawing out and 
forming rods under the big steam hammer. When forg- 


ing main rods, due to the fact that only approximately 
half the rod can be forged at a time, the rod must be 


Placing a side-rod forging in the lime pit for slow cooling 
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Heat-treating furnace with 
automatic temperature control 
and full pyrometer equipment 


The 
unforged end is then placed in the furnace and again 
heated gradually. 


slowly cooled after one end has been completed. 


Slow Cooling—Flame Cutting 


After the final forging work has been completed, rods 
are transferred immediately to the sheet-steel lime pit. 
which is 72 in. wide by 36 in. deep by 12 ft. long and has 
a capacity to hold 62 barrels of lime. In this pit, the 
rods are covered with lime to retard the cooling. The 
rods are not removed from the lime until they have cooled 
to approximately 40 deg. F. which requires approxim- 
ately 30 hr. The slow cooling of nickel steel is of prime 
importance and these instructions are strictly adhered 
to at all times. 

Previous to heat treatment, the rods are profiled all 
over, the eyes are cut out and in the case of main rods, 
the back ends are slotted on the Oxygraph machine illus- 
trated, leaving a minimum of 1⁄4 in. of stock on all flame- 
cut surfaces. In this operation, the rod ends are gradu- 
ally and uniformly heated to 1,100 deg. F. and the rods 
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The vertical mill is equipped 
with a Turchan follower for 
machining rod ends 


Ces! 


moved quickly to the Oxygraph machine where the eyes 
are cut out before the rods cool to a minimum allowable 
temperature of 900 deg. F. The forging heat may be 
used for this purpose as long as proper temperatures are 
maintained. Immediately after flame cutting, the forg- 
ings are cooled slowly in the lime pit as has already been 
described. 


Heat Treatment 


The large car-bottom furnace, shown in one of the 
illustrations, is used in heat treating nickel steel rods and 
many other parts at Marshall shops. This furnace also 
is gas fired and equipped for automatic temperature con- 
trol. Eight 6-ft. pyrometer extension rods are inserted 
through suitable openings in the furnace side and these 
reach to within % in. of the rod forging while it is being 
heated. : 

The quenching tank, also illustrated with a large main 
rod ready to be lowered into it, is 6 ft. wide by 6 ft. deep 
by 18 ft. long and has a capacity of 15,000 gal. of quench- 
ing oil. This oil is circulated through 85 ft. of cooling 
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pipe ina rectangular water tank outside the shop building 
in order to keep the quenching oil within desired tempera- 
ture limits. The hot oil, drawn off the top of the quench- 
ing tank is pumped through the cooling system and back 
into 3-in. pipes around the side near the bottom of the 
tank, which are perforated with %-in. holes spaced 6 in. 
apart and located so that cool oil is directed under press- 
ure against the rods which are usually lowered to within 
about 24 in. of the bottom of the tank. 


The quenching tank and lime pit are served by a 
monorail hoist with connections to the furnaces, steam 
hammer and Oxygraph cutting machine. Small side 
rods are suported in a special cradle while being oil 
quenched. Not more than four side rods are handled at 
a time and they are placed on edge in the cradle while 
being heated in the furnace and also while being oil 
quenched. The rod webs are supported to prevent warp- 
ing and the rods held approximately horizontal in the 
cradle. Large main rods are oil quenched one at a time, 
as illustrated. 

In heating, the rods are charged into a cold furnace 
and the temperature brought up to 1,400 deg. F. in not 
less than four hours and held at this temperature for four 
hours. When heat-treating main rods, at least five hours 
are allowed in reaching 1,420 deg. F. and the rods are 
held at least five hours at this temperature. The rods 
are then removed from the furnace as quickly as possible 
and immersed in the quenching oil and swung back and 
forth through the oil. They remain in the oil until the 
temperature of the rods is between 600 and 800 deg. F. 
They are not allowed to remain in the oil too long, until 
the temperature has fallen below 600 deg. F., nor are 
they permitted to stand in the air after quenching, but 
are immediately charged back into the furnace. Any 
deviation from this procedure may form internal cracks 
due to the high stresses set up in quenching. 

When rods are removed from the furnace for quench- 
ing. the fires are cut off and furnace doors opened to 


allow the furnace to cool down to approximately the tem- 
perature of the rods after they are quenched or around 
600 deg. to 800 deg. F. To secure uniform results, the 
temperature of the oil before quenching is between 80 
deg. F. and 150 deg. F. The oil-circulating pump is 
operated when necessary to maintain these temperatures. 

When they are put back for tempering the tempera- 
ture of the furnace is brought up to between 1,100 deg. 
F. and 1,250 deg. F. in not less than four hours and held 
four hours in the case of small rods, and five hours up 
to temperature and held five hours for main rods. The 
tempering temperature depends on the chemical compo- 
sition of the steel and may vary for different heats of 
steel. The rods are supported during tempering in the 
same manner as when quenching. Afterwards they are 
cooled in still air in a dry place. 


Testing 


After completion of the heat treatment, a report is 
furnished promptly to the mechanical engineer’s office 
at Marshall showing the treatment given. A tensile test 
specimen is taken from the prolong on one of the rods by 
using a hollow drill shown in a separate illustration. The 
specimen, approximately 5-in. long by 1 in. diameter, is 
taken in a longitudinal direction parallel to the axis of 
forging and at a point midway between the center and 
the outside surface or corner in the case of a rectangular 
prolong. 

A flat spot about 2 in. long by 3% in. wide is ground 
and polished on one side of the test specimen and located 
centrally between the two ends, efore the specimen is 
machine finished, for the Brinell hardness test. The 
tensile-test specimen is machined to specified dimensions 
and the .505 in. diameter portion polished. The finished 
test specimen has the serial number of rod from which 
it was removed steel-stenciled on both ends in 'g in. 
figures. 

A relationship exists between the hardness of steel and 


An optical pyrometer is used in checking the steel temperature during forging 
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its tensile strength. Dividing the tensile strength in Ib. 
per sq. in. by 500 gives the approximate Brinell hardness. 
Thus the approximate tensile strength can be determined 
by merely making a Brinell hardness test on the rod or 
prolong. In making such a test on a forged surface, a 
spot approximately 2 in. in diameter is ground to a depth 
of at least % in. to %» in. It is necessary to remove 
all the forging scale and decarburized layer of metal at 
the surface to secure an accurate result. In making a 
Brinell hardness test on a surface that has been rough 
machined prior to heat treatment, an accurate hardness 
can be obtained by grinding to a depth of %&@ in. to 3⁄2 
in. below the surface. 

Rods which warp slightly during heat treatment and 
after having been accepted on test are heated to approxi- 
mately 1,000 deg. F., but not higher than 100 deg. less 
than the final tempering temperature used, in not less 
than three or four hours. They are then straightened 
under the hammer and allowed to cool down in air. 


Machining 


Extreme care is exercised in handling nickel-steel rod 
forgings in order to prevent any sudden changes of tem- 
perature or unnecessary abuse such as becoming nicked 
or bent. Hogging cuts are avoided on the slab miller and 
also the vertical mill, illustrated, which is equipped with 
a Turchan follower attachment for quickly and accurately 
machining the rod ends and other curved and irregular 
surfaces. For rough machining, the depth of cut is not 
allowed to exceed 4g in. to 14 in. with a fine feed which 
will be governed to some extent by the appearance of 
the machined surface. The depth of cut is reduced when 
necessary to prevent metal from being pulled out by the 


_ tool. The final finishing cut does not exceed %4 in. 


After the rods have been machined, they are handled 
with rope slings to prevent them from being nicked or 
scarred. All sharp corners are rounded by draw filing 
or the use of a fine polishing wheel. The junctions of 
grease holes with bushing bores also have all edges 
rounded to prevent cracks from originating at these 
points. The entire surface, including the bore of the eyes 
of finished rods, is thoroughly polished with a fine buffing 
wheel to insure removal of all tool marks after machine 
work has been completed. All radii are uniformly made 
and strictly in accordance with specified dimensions. 
Care is exercised to prevent obliteration of stenciling in 
any way during the polishing and handling of rods. 


Air Brake 
Questions and Answers 


The 24-RL Brake Equipment for Diesel- 
Electric Locomotives 


PARTS OF THE EQUIPMENT—LOCOMOTIVE A UNIT 


450—Q.—Name the parts of the A Unit. A.—Air 
compressors, main reservoirs with a check valve between 
them. Safety valve in the compressor discharge pipe- 
DS-24 brake valve-S-40-D independent brake valve ; com- 
bined equalizing and reduction limiting reservoir ; second 
reduction reservoir ; first suppression reservoir ; K-2 Ro- 
tair Valve-D-24 control valve; B-3 relay valve ; combined 
auxiliary emergency and displacement reservoir; C-dia- 
phragm foot valve; H-24-D Relayair valve; unit volume 
reservoir; 34-in. check valve with choke; C signal valve 
and whistle; C-1-3-6 strainer and check valve; A-2 dis- 
charge valve; M-3 reducing valve; N-S-16 compressor 
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governor; two aftercoolers and automatic drain valve; 
main reservoir cut-off valve ; air filters ; conductors valve; 
brake cylinder air gages; power control switch; No. 15 
double check valve and various cut-out cocks, hose, and 
dummy couplings, etc. 

451—Q.—Name the parts of the Locomotive B Unit. 
A.—Air compressors; main reservoirs and l-in. check 
valve; safety valves, air gage; NS-16 compressor gov- 
ernor ; aftercoolers and automatic drain valve ; main reser- 
voir cut-off valve ; air filter ; D-24 control valve ; B-3 relay 
valve; combined auxiliary emergency and displacement 
reservoir ; conductor valves; A-2 discharge valves, brake 
cylinders and various cut-out cocks, hose, etc. 

452—Q.—For what purpose is the 1-in. check valve lo- 
cated between the two main reservoirs? A.—To prevent 
the loss of main reservoir pressure in case of main reser- 
voir pipe breakage. 

453—Q.—W hat is the advantage of having a safety 
valve in the compressor discharge pipe? A.—This valve, 
set to blow at 165 Ib. is for the purpose of limiting the 
main reservoir pressure in the event of the governors 
allowing a higher pressure than intended. 

454—Q.— What portions does the DS-24 Brake Valve 
consist of? A.—The brake valve body portion; rotary 
valve seat portion; service application portion; filling 
piece portion and pipe bracket portion. 

455—Q.—W hat does brake valve body portion con- 
sist of? A.—On the brake valve portion are located the 
brake valve handle to control the operation of the train 
and locomotive brakes ; the whistle for sounding an alarm 
when a safety control is initiated; the deadman valve 
combination for suppressing a safety control application; 
the emergency valve combination for initiating an emer- 
gency brake application when the brake valve handle is 
moved to emergency position and a sanding valve for 
sanding the rails by depressing the brake valve handle. 

456—QO.—What does the rotary valve seat portion con- 
tain? A.—The rotary valve seat portion contains the seat 
for the rotary valve to connect the various ports and pass- 
ages, in accordance with the brake valve handle position. 
To it is attached the selector cock to provide either con- 
trolled or main reservoir air supply when charging with 
the brake valve handle in full release ‘position. 


Boring Mill 
Table Gauge 
By J. R. Phelps* 
Work may be centrally located on a boring mill table 
by the use of a small gauge which can be home-made. 


To build this gauge the distance from the face of the 
rail to the center of the boring mill must be accurately 


* Machine shop foreman, Atchison, Topeka & Santa Fe, San Berdino, 
California. 


Checking the alignment of an eccentric crank before boring 
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Gauge for centering work on the boring-mill table 


determined, and this distance carefully maintained on the 


gauge. Two /-in. dowel holes are drilled through the 
top flange. The gauge is then placed on the rail of the 


boring mill so that the point of the scribe-holder post is 
directly over the center of the table. The dowel holes 
are drilled about 54-in. deep in the rail and the dowels 
put in the gauge. I 

The gauge is ready for use in a few seconds time. It 
drops instantly into its proper place, and the job can be 
set up within 0.010 in. by the revolving needle. The 
boring-mill table does not have to be turned around for 
setting up. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


This department is for the help of those who 
Te assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer. Anon communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Flame Cutting 
Locomotive Parts 


Q.—We are interested in mechanical flame cutting. To what 
extent is it being used in fabricating locomotive parts >—F. E. B. 


A.—The substitution of mechanical for manual torch 
operation, wherever practicable, produces better work- 
manship and greater economy and accuracy. Flame- 
cutting machines have been developed which are capable 
of making cuts with jigsaw flexibility and of extremely 
high quality and accuracy. These include manual or 
motor-driven, partly or almost fully automatic, and 
portable or stationary types of various capacities. Some 
are equipped with two or as many as six cutting torches, 
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centrally controlled and guided, and will flame cut a 
like number of identical shapes simultaneously. Machine 
flame-cutting is even simpler than free hand flame- 
cutting. Once the cutting speed and gas pressures have 
been set, the operation is almost automatic. As the cut 
Progresses, the operator watches the drag and flow of 
slag or oxide to prevent pockets or other defects, 

Mechanically operated cutting torches are rapidly 
being adopted for cutting various shapes out of plates 
and billets and are replacing forging operations in the 
forge shop to a considerable extent. A saving in time and 
material is almost always the result in these applications, 
as the forging and machining operations are either 
eliminated or greatly reduced. These machines are 
also used for cutting shapes out of rolled steel for fab- 
ricating parts that replace castings with a resultant saving 
in production costs, an increase in strength and a reduc- 
tion in weight. 

Various locomotive parts have been fabricated by 
use of flame cutting and welding. These include guide 
yokes, guide-yoke ends, air-pump and feed-pump brack- 
ets, generator, Valve Pilot and reverse-gear brackets, 
and various other brackets generally made of cast steel. 
It is also used to fabricate spring-rigging parts such as 
flat equalizers, spring hangers and various other forgings. 
In the boiler shop firebox plates can be cut on these 
machines in a small fraction of the time in which they 
could be shaped by any other cutting method and at 
a small fraction of the cost. 


Relative Merits of 
Hot-and Cold-Formed Rivets 


Q.—It is our understanding that in many instances rivet holes 
are being drilled %2 in. larger than the rivet diameter, instead 
of Ye in. larger, which has been the general practice for years. 
Are special rivets required in such applications ?—F, Q. M. 


A.—The size of rivet holes for the general run of 
commercial rivets is 4%» in. larger than the rivet diameter 
for cold-formed rivets and 4%, in. larger than the rivet 
diameter for hot-formed rivets. Hot-formed rivets can 
be made in all diameters from 1⁄4 in. upward. Cold- 
formed rivets are made in all diameters from ¥ in. to 
l in. Standard cold-forming equipment has a length 
limitation of about 4 in., hence, all rivets longer than 4 
inches, regardless of diameter, must be hot formed. 
It will be noted from the above that there is a certain 
range of sizes which can be made either by the hot or 
cold process. The determinong factor in the choice of 
process usually lies with the purchaser. 

The first rivets used were hot formed in hand dies, 
and the hot-forming machine was an outgrowth of this 
process. Consequently, the many users of rivets adhere 
to hot-formed rivets because of habit. These rivets 
have inherent deficiencies such as scaled surface, a 
pinched end due to being hot sheared, fins along the 
shank due to manufacture in open dies, a wide variation 
in gauge sizes which is also due to open dies, and they 
require rivet holes 4¢-in. larger than the rivet. In 
large-size rivets which must be produced by the hot 
process, all of these inherent deficiencies can be corrected 
by further processing. 

Cold-formed rivets have the advantage of being 
formed from bright round wire. They are usually made 
in solid-die machines, and have a smooth surface, a round 
shank, a square end, and a narrow range of gauge sizes 
which enable them to be driven into rivet holes 4»-in. 
larger than the rivet. There is a decided trend toward 
the use of cold-formed rivets in all sizes up to and’ 
including 7%-in. diameter. This type of rivet is well 
suited to heating in electric rivet heaters because of 
its superior workmanship and finish. 
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ELECTRICAL SECTION 


Shop and Ottice Lighting 


As materials and manpower have become available, the 
Pennsylvania has replaced a number of depreciated and 
obsolete lighting systems in shops, yards, and offices. The 
accompanying photographs show some notable examples 
of good lighting for shops and offices. In many cases, 
illumination levels have been trebled without increasing 
power consumption and in others completely redesigned 
installations have been made taking full, and in some in- 
stances, unique advantage of the potentialities of high- 
intensity mercury and fluorescent light sources. 


Electric Locomotive Shop 


Figs. 1 and 2 show the center high-bay section of the 
electric locomotive shop at Wilmington, Del., before and 
after the present lighting system was installed. The old 
lighting arrangement consisted of four rows of 1,000-watt 
incandescent lamps in open R L M type fixtures. The 
mounting height was 40 ft. and the spacing between lamps 
40 ft., the lamps in adjacent rows being staggered to effect 
even light distribution. Illumination on a horizontal 
plane, three feet above the floor, was four to five foot- 
candles. 

The old lighting arrangement was replaced by one em- 
ploying four rows of lighting units spaced 20 ft. apart, 
alternate units being respectively single incandescent and 
twin high-intensity mercury vapor fixtures. The lateral 
spacing between rows is 22 ft. and mounting height is 
40 ft. The incandescent units consist of 1,000-watt lamps 
in high-bay porcelain enameled reflectors equipped with 
heat- and impact-resisting glass covers. The use of the 
cover greatly simplifies cleaning. To facilitate lamp re- 
newal, the covers are hinged and secured against a felt 
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Installations made recently by 
the Pennsylvania illustrate the 
potentialities of new lighting 
equipment and incorporate in- 
genious methods of using light 


‘gasket by fasteners equipped with large knurled nuts. The 
twin mercury lights consist of two similar units each 


Above: Fig. 1—High-bay section 
of the Wilmington electric loco- 
motive shop as originally lighted 
with incandescent units—Left: 
Fig. 2—The Wilmington shop as. 
now lighted with incandescent 
and high intensity mercury lights. 
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containing a 400-watt, high-intensity mercury lamp. 
Average lighting intensity on the horizontal plane, three 
feet above the floor, is 26 footcandles. 

Since the new lighting system has been installed, it has 
become the practice to dust the floors with hydrated lime. 
This serves effectively to reflect light to the under sur- 
faces of machinery and equipment and also to improve 
sanitation and absorb oil. It also induces an improved 
policing of the shop. The lighting has materially im- 
proved working conditions and has also increased the out- 
put of the shop and reduced accidents. 


Car Shop 


The shop interiors shown in Figs. 3 and 4 are “before” 
and “after” views of the high-bay section of the multiple- 
unit car shop at Paoli, Pa. This section of the building 
includes the machine shop and tracks on which truck re- 
pairs are made. This work requires an overhead crane 
for removing car bodies from trucks. The old installa- 
tion, shown in Fig. 3, employed two rows of 1,000-watt 
incandescent lamps in open R L M reflectors moutned on 
40-ft. centers, 32 ft. above the floor. This produced about 
five to six footcandles of illumination on the 3-ft. hori- 
zontal working plane. It was displaced, as shown in Fig. 
+, by three rows of the lighting units on 20-ft. centers, 
consisting alternately of 1,000-watt incandescent and 
400-watt mercury units. 


These are the same type used 


Above: Fig. 3—The high-bay 

section of the Paoli car shop as 

seen under the original lighting 

—Right: Fig. 4—The Paoli car 

shop as it now appears with its 
new lighting system 


» 
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in the electric locomotive shop except that the mercury 
units are single instead of twin. Average lighting inten- 
sity under service conditions is now 25 footcandles. 

Another section of the Paoli car shop devoted to car 
cleaning and the making of repairs not requiring truck 
removal is shown in Figs. 5 and 6. The original lighting 
installation, shown in Fig. 5, was installed in 1914 and 
consisted of 300-watt incandescent lamps in prismatic 
glass reflectors mounted 40 ft. apart. This arrangement 
produced an average of about five footcandles illumina- 
tion which varied from ten under each fixture to about 
one at a point midway between fixtures. Portable ex- 
tension lights were used for interior cleaning and repair. 

The older method of lighting has been replaced by the 
completely novel and extremely effective system shown 
in Fig. 6. This consists of pairs of 100-watt fluorescent 
lamps in flat porcelain enameled reflectors on 8-ft. cen- 
ters mounted at a height which brings them just level 
with the upper edge of the car windows. With the floor 
dusted with hydrated lime, this provides adequate light 
on the sides of the car and also on the trucks. Average 
lighting intensity three feet above the floor is 25 foot- 
candles, maintained. Much of the work under the car 
is now performed without auxiliary lighting. 

Car battery capacities and charging requirements, plus 
the fact that car batteries may have been removed from 
the cars, made it necessary under the old arrangement to 
use light inside the cars other than that supplied by the 
regular car lighting fixtures. Under the new lighting ar- 
rangement an adequate amount of light is projected 
through the windows to the interior by the fluorescent 
lights. Inside the car, a lighting intensity varying from 
31⁄4 to 5 footcandles is maintained and no portables are 
required. A view of a car interior lighted only by the 
fluorescent units outside is shown in Fig. 7. 


Office Lighting 


One type of lighting installation which has been in serv- 
ice for a number of years in the general office annex at 
Thirty-second street, Philadelphia, Pa., is shown in Fig. 
8. The light is supplied by 200-watt incandescent lamps 
in glassteel, porcelain-enameled reflectors which produce 
a rather spotty 5 to 8 footcandles on the table tops. Where 
manpower and material have permitted, this type of in- 
stallation has been changed to that shown in Fig. 9. Each 
of the surface troffer type fluorescent fixtures contains 
two 48-in., 40-watt fluorescent lamps. The units are 
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mounted on the ceiling and have openings in the sides to 
provide for ceiling illumination. All of the reflecting sur- 
faces, which are of porcelain enamel, are vertical or in- 
verted so they do not readily accumulate dust. Lamps 


Above, left: Fig. 5—Original sys- 
tem of lighting between cars in 


the Paoli car shop—Above, right: 

Fig. 6—Fluorescent units as now 

used between cars in the Paoli 

shop—teft: Fig. 7—Fluorescent 

lights between cars put plenty of 

light inside the car for cleaning 
and repair work 


may be removed through the side of the fixture without 
disturbing the louvers. The overall efficiency of the fix- 
ture when ceiling mounted is 70 per cent. When used 
as shown in Fig. 9, employing the same total wattage on 


Right: Fig. 8—Office interior lighted by 200-watt incandescent lamps in open reflectors—Left: Fig. 9—A relighted office using fluorescent troffer 
type luminaires 
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Fig. 11—A Drafting Room in which fluorescent units produce 55 footcandies illumination on the table tops 


an 11-ft. 2-in. ceiling, the illumination on the desk tops 
is raised to values ranging from 25 to 30 footcandles, 
maintained. 

A similar example of lighting using the same type of 
nxtures, as applied to a Legal Department office, is shown 


Fig. 10—A Legal Department office relighted with fluorescent units 


in Fig. 10. Here, three of the fixtures are-mounted in a 
row with a space of 5 ft. between each row of three fix- 
tures. The lateral space between fixtures is 7 ft. 6 in. 
The ceiling height is 10 ft. 9 in., and the illumination on 
the desks is 30 to 40 footcandles. The ceilings and drop 
ceilings are white and the side walls a light buff. This 
installation requires 30 per cent less wattage than the 
semi-indirect incandescent installation which it replaced 
and produces three times as much light. 

An extension of the same type of fluorescent lighting 
to the drafting room of a railroad tenant, shown in Fig. 
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11, affords an example of especially good lighting. In 
this application, the same type of units are mounted in 
rows of four, with two feet between rows endwise. Lat- 
eral spacing, on the beamed, white drop ceiling is 7 ft. 6 
in., and the side walls are finished in light green. Hori- 
zontal illumination on the drafting tables is 55 footcan- 
dles. A comparison of the lighting in this room with 
that in an adjoining office lighted by the semi-indirect 
fixtures is shown in Fig. 12. 


Fig. 12—View from a fluorescent-lighted office into another employing 
the older semi-indirect units 
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Double-Reduction Traction Motor 


GE-733 direct-current traction motor with double-reduction gear unit 


BBy employing double-reduction gearing, a small motor 
can be used on small-diameter wheels and on narrow- 
gauge locomotives. Such a motor can be adapted to a wide 
range of locomotive sizes, simplifying their design. For 
example, weight saved in the traction motor may be used 
in the Diesel engine to make a more powerful locomotive 
without increasing the weight. 

Fig. 1 shows continuous tractive force per pound of 
motor weight for various motors. Column A shows sin- 
gle-reduction motors which were being built in the period 
1925 to 1930. Column B shows single-reduction motors 
which are being built today. Column C shows an early 
design of double-reduction motor which was built in 
1936. Column D shows the GE-733 lightweight double- 
reduction motor as it is now being built and used on a 
wide variety of locomotives. The continuous tractive force 
per pound of motor weight for the various motors shown 
in Fig. 1 is based on the maximum reduction gearing 
which will give clearance under the gear case, as specified 
by the Interstate Commerce Commission, with the mini- 
mum wheels for which the motor is designed. This shows 
that steady progress has been made in the more efficient 
use of materials in both single-reduction and double-re- 
duction motors. 

Fig. 2 shows a graph of the continuous tractive force 
and motor weight for the same groups of motors that are 
shown in Fig. 1. For instance, the lightweight double- 
reduction motor weighs only one-third as much as a com- 
parable present-day single-reduction motor and has 70 
per cent as much continuous tractive force rating. To 
judge a motor by this chart, place a straight-edge along 
the abscissa and rotate it counter-clockwise toward the 
ordinate, using zero as the center of rotation. The better 
motors, so far as continuous tractive force is concerned, 
are nearer the ordinate. 

A motor cannot be judged solely by its continuous 
tractive force. Consideration must alo be given to loco- 
motive speed. If it were not necessary to consider loco- 
motive speed as well as continuous tractive force, triple- 
reduction or quadruple-reduction gearing could be used. 
This would give much higher torque multiplication and 
therefore a corresponding increase in tractive force, since 
tractive force is motor torque translated to the rim of the 


* Abstract of a paper presented at the North Eastern District meeting 
of the American Institute of Electrical Engineers, held in Buffalo, N. Y., 
April 24-26, 1946. 

t Design engineer, Transportation Motor Engineering Division, General 
Electric Company, Erie, Pa. 
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Five years operating experience 
has established this type of 
drive in industrial and also 
light railroad switching service 


locomotive wheel. The data given in Fig. 3 takes into con- 
sideration locomotive speed as well as tractive force. 
These have been combined to obtain a measure of horse- 
power. This has been done by the approximate formula: 
Continuous TF Maximum MPH 
HP = — — ) — 
375 3 
The reason for the 3 in the formula is that continuous 
tractive force and maximum speed never occur at the 
same time in a Diesel-electric locomotive. In general, the 
continuous tractive-force rating comes somewhere near 
one-third of the maximum speed. Any motor may be used 
with various capacity. The chart is shown in horsepower 
per thousand pounds of motor weight, and is shown for 
both single-reduction and double-reduction motors. The 
nomenclature of the columns in Fig. 3 is the same as that 
used in Fig. 1. As indicated by the height of the columns, 
much progress has been made in the past 20 years in the 
design of single-reduction motors. Also, the modern 
double-reduction motor shows approximately 20 per cent 
more horsepower per thousand pounds of motor weight 
than the earlier double-reduction motor, and 67 per cent 
as much as the modern single-reduction motor. This, to- 
gether with the data shown in Figs. 2 and 3, indicates 
that there is a place for double-reduction motors in light- 
traction road service, as well as in industrial switching 
service, where maximum power and operating speeds are 
not too high. However, on the heavier high-speed road 
locomotives, the horsepower to be handled is so great that 
large-diameter armatures are necessary for commutation. 
These large diameters make it necessary to keep the revo- 


Fig. 1—Continuous tractive force per pound 
of motor weight 
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Continuous Tractive Force-Thousand Pounds 


6 8 
Motor Weight - Thousand Pounds 
Fig. 2—Continuous tractive force and motor weight 


lutions per minute low on account of the centrifugal forces 
involved. With low revolutions per minute there is no 
advantage in having double-reduction gearing, because 
all of the reduction needed can be built into one set. 

A one-piece cast steel gear case forms a part of the 
motor and gear unit. The gear cover is a separate piece 
and is cast of malleable iron. It is bolted to the gear case 
along the bolting flange. All bearings and pinions are 
arranged so that they can be disassembled without remov- 
ing the motor and gear unit from the locomotive. Also, 
the complete motor can be removed and still leave the gear 
unit mounted in the locomotive. Hardened spur gearing 
operating in an oil-tight gear case has a long life. Both 
the high-speed and low-speed pinions are straddle-mount- 
ed to maintain alignment. 

The flood-lubricating system in the gear unit uses oil 
of about the viscosity of SAE-60 for normal operating 
temperatures and lighter oil for lower temperatures. This 
lubricates all bearings in the gear unit, the pinion end 


35.0 
Cc 
Fig. 3—Horsepower per thousand pounds of 
motor weight, 
‘is Cont. TF Max. m.p.h. 
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motor bearing, the sleeve axle bearings and thrust sur- 
faces, as well as all of the gearing. 

The motor is self-ventilated, which eliminates motor 
blowers and thus simplifies the locomotive design. 

A tight, cylindrical, smooth commutator is essential to 
the successful operation of any high-speed d.c. machine. 
Commutators are seasoned after the armature is com- 
pletely assembled. 

The armature is designed to withstand the stresses of 
high-speed operation that go with double-reduction gear- 
ing. The coils are held in the core slots by wedges and 
the end windings are held with binding wire. The commu- 
tator end bearing is grease-lubricated. 

The frame of the motor is bolted to the gear case so 
that the two become an integral unit, mounted as such. 

High-temperature insulating materials such as asbestos 
cloth, asbestos paper, fiber-glass and mica are used. 

Proper proportioning of copper and iron in the mag- 
netic circuit has made it possible to materially reduce the 
size and weight of the field structure. The field coils have 
been reduced in size by the use of new insulating mate- 
rials and methods. 

The design constants of the motor have been made to 
produce a steep ‘speed curve which, with the maximum 
amount of field shunting, make it possible to use the mo- 
tors connected permanently in parallel. This motor con- 
nection reduces wheel slippage and gives the locomotive 
more pulling power. 

The power of a Diesel-electric locomotive is limited 
to that which the Diesel engine can deliver. For this 
reason, it is necessary that the transmission efficiency be 
kept as high as is compatible with reasonable design. This 
is especially true on switching locomotives where small 


(Continued on page 372) 


Tractive Force - Thousand Pounds 
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Fig. 4—Comparative motor resistance loss curves of traction motors 
with single-reduction and double-reduction gearing 
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Lighting of Passenger Cars 


Part I 


N ew passenger cars must have better air conditioning. 
better lighting than those built before the war, and must 
-be free from dirt and smoke nuisance. This demand is 
going to mean a more extensive use of electric power 
and the application and adaptation of equipment de- 
veloped for domestic uses to railroad passenger trains. 

One of the improvements which will be most noticeable 
and which will do much to keep the public riding habit, 
is attractive and efficient lighting. It is true that much 
has been accomplished along these lines during the past 
ten years. The available luminous intensity at the read- 
ing plane has increased from values as low as 1 or 2 
footcandles, up to 7 to 15 footcandles, and in cases even 
higher. Lighting engineers today are recommending 
intensities of 25 to 50 footcandles and more. 

The illumination at the reading plane is not the sole 
specification for attractiveness and comfort. Any light- 
ing arrangement or system should eliminate glare. The 
layout should have a pleasing appearance from either end 
of the car and from any position in the car. With these 
heavier demands of lighting load, the important items 
from the railroads’ standpoint are: the choice of the sys- 
tem to obtain adequate lighting; the battery watt power 
requirements for operation; the cost of maintenance. 

_ Until fairly recently, incandescent lamps were used 
almost exclusively. Now we have the fluorescent lamp 
which is being applied more and more and which has 
many advantages over the incandescent lamps. These 
advantages make it extremely suitable for passenger- 
car application. It produces a cool, comfortable, high 
quality light at high efficiency. It has a long normal life 
as compared to the incandescent lamp. 

Its larger surface area results in low-surface brightness 
even though the total lighting output is high. 

14w, T-12 be 

ISWT- 8 

15 W, T-12 


15025W,T-6 
aiw T-6 


23038 
22838W.T-8 
30&52W,T-8 


-64-AC 
1D. 2=AC 


1 8 995 


4 50 60 
Length in Inches 
Fig. 1—Relative sizes of fluorescent lamps (3,500-deg. white) 


Its length provides for better distribution of illumina- 
tion, resulting in a more even level over the entire area. 

A one per cent voltage change produces only 1 to 2% 
per cent change in output as compared to 31% per cent 
change with incandescent lamps. 

Its high efficiency means less total heat for a given 
level of lighting. Only half of that heat is radiated, the 
rest being lost by conduction and convection, usually 
upward. ‘Therefore, heat radiated downward generally 
will be less than 4% that from the incandescent lamp pro- 
ducing the same footcandles. 


* Assistant to Sales Manager, Transportation and Generator Division, 
Westinghouse Electric Corporation, East Pittsburgh, Pa 
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An engineering study of the 
relative merits of fluorescent 
and incandescent lighting as ap- 
plied to railroad passenger cars 


It is little affected by vibration. The arc, itself, is un- 
affected and the low operating temperatures and sturdy 
construction of design makes a fluorescent lamp ex- 
tremely rugged as compared to the incandescent lamp. 

Its spectral distribution of radiation compares very 
closely with natural daylight. 

It has a modern streamline appearance. 

What are some of the characteristics of these lamps? 
What is the performance, power consumption, and life as 
compared to the incandescent lamp? Some of these de- 
sirable qualities are shown in the attached curves. To 
interpret these curves easily, the data pertaining to the 
fluorescent lamps discussed are given in Fig. 1. Figs. 
2, 3 and 4 bring out some interesting details. 

The fluorescent lamp is basically an a.c. lamp. Some 
of the various types will operate on d.c. within available 
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Fig. 3—Comparison of incandescent and fluorescent lamps showing 
relative efficency and number of replacements 


railway voltage ranges. The 14-watt 15-in. lamp will 
operate on a line voltage of 55 to 62 volts d.c. Larger 
lamps require higher d.c. voltages. On the other hand, 
there are standard and slimline types of fluorescent lamps, 


all of which can be operated on 118 volts alternating cur- * 


rent. 
Referring to Fig. 2, it may be noted that the standard 
lamp output in lumens increases slightly more than the 
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watt ratio. For instance, the 20-watt lamp gives a lumen 
output of 900, whereas, the 40-watt lamp gives a lumen 
output of 2,100 or 23344 per cent. Approximately the 
same ratio exists between other ratings. 

The relative efficiency of the different ratings of lamps, 
taking the 40-watt lamp as 100 per cent, fs interesting as 
well as the number of lamps required for equal foot- 
candles on a given plane and which has considerable 
significance in the maintenance of any lighting system. 

Having seen some of the most important characteris- 
tics of the fluorescent lamp, it has been most interesting 
to learn how such a lamp compares with the incandescent 
lamp which, to date, has been generally used for railway 
passenger-car lighting. Such a comparison is shown in 
Figs. 3 and 4. Assuming the efficiency of tke 40-watt 
fluorescent lamp as 100 per cent, the relative efficiency 
of the incandescent lamp is low, varying from 36.4 to 56 
per cent, depending on lamp wattage. The lamp output 
in lumens is given in Fig. 4. The real pertinent factor is 
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Fig. 5—Comparison of incandescent lamps with slimline fluorescent 
and standard fluorescent lamps showing power requirements to give 30 
footcandles at reading level in a 56-ft. passenger compartment 


the comparison of lumens per battery watt taking into 
account the regulator (d.c.) and motor-alternator (a.c.) 
efficiencies. It is shown that the 40-watt fluorescent lamp 
gives 25.7 lumens per watt, whereas, the 100-watt incan- 
descent lamp gives 14.4 lumens per watt and a 40-watt 
incandescent, if available, would give approximately 
12.5 lumens per watt or slightly less than 1⁄2 of the 40- 
watt fluorescent lamp. 

Another item and one directly affecting cost.and main- 
tenance is the number of lamp replacements based on the 
40-watt fluorescent lamp. The replacement will depend 
on the ratio of the number of lamps required to give 
equal footcandles at the reading plane together with the 
relative life of the two types of lamps. Incandescent 
lamps have a rated life of 1,000 hours. The fluorescent 
lamps, affected by the number of lamp starts, have a 
rated life of from 2,500 to 6,000 hours, depending on the 
burning hours per start. Assuming six burning hours 
per start, which seems reasonable for the average rail- 
road service, then the curve, Fig. 4 gives the average 
replacements for the size of lamps chosen, as compared 
with one for the 40-watt fluorescent lamp. 

An important item of vital concern to the maintenance 
department is the battery load or the power require- 
ments for such a system of lighting. To bring out the 
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great advantage of the fluorescent system, the power re- 
quirements for equal lumens at the reading level, applied 
to a 56-ft. passenger compartment is shown in Fig. 5. 
The data shows the number required tor the diiferent 
sizes of incandescent and fluorescent lamps and the power 
requirements. For instance, 72 of the 50-watt incandes- 
cent lamps would be necessary, compared to 28 of the 
40-watt fluorescent, and the power required, including 
the ethciency of the system, (the incandescent 80 per 
cent and the fluorescent, including the motor alternator 
to obtain a.c., 60 per cent) is 4,500 watts as compared 
to 2,287 watts, or practically double. 

Lamp maintenance is also an important factor for con- 
sideration. The fluorescent lamp has the advantages as 
shown by the curve, Fig. 6. 

The cost of initial installation (lamps only) of the 
50-watt incandescent vs. 40-watt fluorescent is about one- 
half for equal lumens in a 56-{t. passenger compartment. 
Referring, however, to the other part of Fig. 6 (cost per 
hour of operation), the very much lower value for the 
fluorescent means that the difference in initial cost is soon 
paid for and then the full savings are realized. This 
difference in the initial cost of $8.74 is paid for after 
approximately 1,550 hours operation. The slimline lamp, 
having just come on the market, is at a slight disad- 
vantage at present due to higher first cost. 

No consideration has been given in the data, Fig. 6. 
to the fixture cost. Fluorescent lighting fixtures will, 
undoubtedly, cost more than the incandescent sockets and 
concealing fixtures, but this additional cost should 
hardly be charged to the lighting system but rather to 
the car body and considered as part of the overall internai 
streamlining and decorative effect. 
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Fig. 6—Comparison of incandescent lamps with slimline fluorescent 
and standard fluorescent lamps showing installation and operation 
costs for 30 footcandles in a 56-ft. passenger compartment 
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The next step in the study of passenger-car lighting 
is the consideration of illumination, the type of fixtures, 
together with the layout which will provide the desired 
intensity and distribution of light. These factors will be 
considered in a subsequent article. 


Double-Reduction 
Traction Motor 


(Continued fram page 369) 


engines are used and where heavy loads are handled at 
low speeds and high tractive forces. Figure 4 shows com- 
parative efficiencies of various motors based on motor 
losses at 110 deg. C. copper temperature, with an assumed 
two volts for brush drop. Curve A is for the older type 
of single-reduction motors such as were being built in the 
period 1925 to 1930. Curve B is for single-reduction mo- 
tors as they are built today. Curve C is for the double- 
reduction motor. All three of these curves are based on 
the maximum reduction which can be used and still main- 
tain clearance under the gear case as specified by the In- 


Table I—Locomotives Equipped with Double- 
Reduction Traction Motors 


InpustriaL Dirsat-Erectaic Locomotives 


Weight No. of Max. Adhesion 
Tons Motors Speed Per Cent 
25: 1 20 11.7 
45 a 20 11.7 
oi 4 30 11.5 
Raitway Dreser-Erectric Locomotives 
Weight . No.of Max. Adhesion 
Tons Motors Speed Per Cent 
44 4 35 14.6 


70 4 25 12.5 


terstate Commerce Commission, A study of these curves 
clearly shows the advantage of the double-reduction motor 
for locomotives that are required to operate at moderate 
or low speed and to produce high tractive force. At the 
starting point of the locomotive all of the losses are in 
resistance. The difference between Curve B and Curve C 
in Fig. 4 shows the additional tractive force that can be 
produced with the double-reduction motor over the single- 
reduction motor for a given horsepower loss. For exam- 
ple, this amounts to 47 per cent increase at 30 hp. loss. 

The double-reduction motor is used on a wide range of 
locomotive sizes. The motor has been applied on locomo- 
tives for all classes and types of industrial switching and 
also for lightweight railway switching and road service. 

A rule-of-thumb measure of the capabilities of the 
motor is given by these facts: With maximum reduction 
gearing it can be applied on 50,000 Ib. of locomotive 
weight per motor and will have a continuous tractive force 
rating of 11.7 per cent adhesion with a maximum permis- 
sible speed of 20 m.p.h. 

The table shows the locomotives on which the GE-733 
motor is used. This tabulation also shows the number of 
motors used per locomotive, the maximum permissible 
speed and the continuous adhesion rating of the locomo- 
tive. The largest number of these motors have been used 
on the 25-ton and 45-ton locomotives for industrial serv- 
ice and the 44-ton locomotive for railway service. 
limited number of motors have been used on the 65-ton 
industrial and the 70-ton railway locomotives. In all of 
these applications, the double-reduction motors have 
given excellent service. 
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—— NEW DEVICES — 


Electronie 
Air Filter 


The Electro-Cell, a unit type electronic air 
filter with removable collector-plate assem- 
blies, is now manufactured by the Amer- 
ican Air Filter Co., Inc., Louisville, Ky. 

The positive and negative collector plates 
are assembled on cross rods to form hori- 
zontal groups which are easy to handle 
and may be readily removed from the filter 
casing. This makes possible a number of 
innovations in construction which simplify 
installation, improve performance, and as- 
sure better maintenance. 

Sliding into the filter casing in much the 
same manner as a desk drawer, plate as- 
semblies can be removed for cleaning and 
re-oiling at convenient water and sewer 
connections. By keeping a spare set of 
plates sufficient for one section for use as 
a replacement, the length of time the filter 
is out of service is reduced to a minimum 
and the dirty collector-plate assemblies can 


Electro-Cell filter 


unit-type electronic air 
with removable collector-plate assemblies 


be cleaned at a time that is most conven-. 


ient for maintenance personnel. An auto- 
matic washing device has been developed 
permitting collector-plate assemblies to be 
washed in place for installations where 
manual washing is not feasible. 

Standard sections of the Electro-Cell are 
2 and 3 ft. in width with a capacity of 
1,000 c.f.m. per unit and range from this 
minimum to as many sections as are needed 
for the particular installation. The con- 
struction of the filter is such that it elimi- 
nates the duplication of top and bottom 
sections of box-like units when assembled 
one upon another. This is accomplished by 
the manufacture of the filter in a variation 
of heights from a minimum of 27 in. to a 
maximum standard height of 15 ft. by 9 in. 
increments. x 

In the larger sizes of the Electro-Cell 
(6 ft. or higher), the ionizers are mounted 
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on a bar hinge which swings clear of duct 
work or adjacent sections giving full access 
to collector plates. Extending the full 
height of the section, electrical losses are 
reduced to a minimum due to fewer wire 
ends. 


Totally 
Enclosed Motor 


A totally enclosed, fan-cooled motor de- 
signed for use in extremely dusty, dirty, and 
corrosive atmospheres has been added to the 
line of General Electric Tri-Clad induction 
motors. The motor is available in stand- 


Electric Tri-Clad, 
motor for corrosive atmospheres 


General totally enclosed 


ard, explosion-proof, and dust-explosion- 
proof types from 1 to 1,000 hp. and can 
be used where iron dust and metal filings 
are in the air and in Class I, Groups C and 
D, and Class II, Groups E, F, and G haz- 
Short in length and com- 


ardous locations. 


pact in construction, the motor can be in- 
stalled in a small space, making it suitable 
for machine-tool applications where the 
motor must be part of the driven machine. 

The Tri-Clad motors feature a double- 
shell, cast-iron frame, and cast-iron end 
shields and conduit box for protection from 
external blows, dripping water, dusts, 
vapors, and corrosive liquids. Sealed end 
shields and inside joints, and a one-piece, 
double-shell stator protect windings, punch- 
ings and rotating parts from moisture or 
corrosive elements. Long, close-running 
shaft fits, supplemented by a rotating seal, 
keep dirt from entering the motor along the 
shaft. Punchings and windings within the 
inner shell of the motor are cooled by a 
non-sparking external fan which is pro- 
tected by a cast-iron housing with a screen- 
ed air-intake opening. 

The cast-iron bearing housings are cast 
integral with the end shields as a barrier 
to the entrance of foreign materials. An 
inner cast-iron bearing cap makes a com- 
plete enclosure for the bearing. As on all 
ball-bearing Tri-Clad motors, the pressure- 
relief greasing system is used. Greasing 
can be accomplished without disassembling 
or stopping the motor. 

Low starting current, with balanced de- 
sign, makes the motor suitable for full- 
voltage starting, permitting the use of sim- 
ple, inexpensive control equipment. The 
motor has high pull-up torque for snappy 
acceleration, and high maximum running 
torque to meet temporary abnormal peaks 
and low-voltage conditions. 


Air 
Operating Valve 


A self-sealing, ball-type air valve that can 
be instantly opened from nearly any posi- 
tion is now on the market. The valves are 
fitted with a hand opening lever and a 
rotatable pivot, constructed in such a man- 
ner that the lever may be installed for 
either a horizontal or a vertical pull. 
Tight closure is attained by inlet pressure 
acting on the hardened-steel ball valve. 
The stuffing box is not accessible to tam- 
pering or adjustment and is self-packed by 
the operating pressure. Pressures up to 
200 Ib. per sq. in. are recommended. 
Two styles of these valves are available 
frém the Leslie Company, 275 Delafield 
avenue, Lyndhurst, N. J. Type BA is 


Type BA operating valve 
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shown. Type BAC is identical except for 
the substitution of a cam-operated lever for 
the standard lever. The cam feature holds 
the valve in the open position until manu- 
ally returned to its original position. Both 
types have cast-iron bodies, integral seat- 
ing surfaces and screwed connections. They 
come in %-in. sizes. 


Vibrating 
Rod Bottle Oiler 


The vibrating rod bottle oiler, of which a 
cutaway view is shown, is automatic in 
operation and refillable without removal 
from its installation. It is designed for use 
on bearings where light —or medium — 
bodied oils are satisfactory and is particu- 
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Details of the vibrating rod bottle oiler 


larly suitable for dusty surroundings. The 
function of the oiler is to prevent dust, dirt, 
and chips from getting into oil holes. 

In operation, oil is fed from an air-tight 
reservoir to a feed rod which slides freely 
in a closely-fitted hole in the base and rides 
lightly on the journal. The rotating shaft 
causes a slight vibration of the feed rod, 
resulting in a pumping action. As the bear- 
ing becomes warm, heat is conducted to the 
reserve oil causing the air in the reservoir 
to expand. The pumping and thermal ac- 
tions force the oil to the bearing. 

Construction is of brass and lucite, per- 
mitting the oil supply to be visible at all 
times. For applications where the tem- 
perature exceeds 150 deg. F, glass reser- 
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voirs may be had. The reservoir is closed 
air tight by the filler cap, which is un- 
screwed to replenish the oil supply. The 
oil port to the bearing is located slightly 
above the bottom of the reservoir to allow 
dirt to settle without entering the port. 
Capacities from % oz. to 32 oz., having 
%-, %-, %-, or %-in. pipe threads, are 
available from the Oil-Rite Corporation, 
3466 South 13th street, Milwaukee, Wis. 


High-Speed 
Bench Drill 


A lightweight, high-speed bench drill is 
now in production at the Dumore Company, 
Racine, Wis. Accommodating drills %-in. 
and smaller, the machine is designed par- 
ticularly for use in fabricating small parts 
of wood, plastic, or metal. 

The operator is free to use both hands 
for the drilling operation. The speed is 
controlled by a foot rheostat throughout 
the range of 2,000 to 15,000 r.p.m. Drilling 


Lightweight drill with foot rheostat 


is accomplished by elevating the table to 
the drill. A geared hand control is used 
to obtain proper work feeding speed. 

Locking devices hold the motor and the 
drill rigidly in place on the solid, polished- 
steel column, yet permit vertical adjust- 
ment and rotation through 360 deg. The 
total weight of 15 lb. permits easy porta- 
bility if desired. 


All-P se 
Tool-Grinding Fixtures 


An all-purpose fixture for the precision 
grinding of lathe tools, screw-machine 
form tools, shaper, planer, milling-machine, 
or any angle cutting tool is announced by 
the George Scherr Company, 200 Lafayette 
street, New York 12. The device will 
grind tools from % in. to 114 in. of carbon, 
alloy, and tungsten carbide. Inside and 
outside threading, recess tools, and form 
tools may be ground. 

The fixture is placed on a magnetic chuck 
of a surface grinder, and works on a pat- 


The all-purpose tool-grinding fixture in place 


ented principle involving the use of com- 
pound angles. It is graduated in degrees 
up to 90 with angles both left and right 
obtainable. The rake angle is ground on 
the tool by means of a tipping block, which 
gives 3-, 5-, 7-, and 10-deg. clearance. 


Adjustable 
Cirele Cutter 


An adjustable circle cutter for holes from 
1% in. to 8 in. in diameter will cut through 
\%-in. thicknesses in steel or other tough 
materials, and up to 14 in. in plastics, fibre, 
or wood. The thicknesses may be doubled if 
the cut is taken on both sides of material. 
This tool is designed to operate in any 
standard drill press, wood-working ma- 
chine, or suitably mounted spindle machine. 
It consists of a combination drill and pilot 
with a high-speed cutting blade, adjustable 
to depth and diameter. The cutting blade 
is resharpened by grinding on one edge 
only. A twin-blade holder with a fixed 1⁄4- 
in. center for cutting washers, discs, and 
gaskets is also available from the manufac- 
turer, Bruno Tools, Beverly Hills, Calif. 
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High-Speed 
Sawing Machine 


The Zephyr 16 sawing machine has a 16-in. 
throat depth, a 10-in. thickness capacity, 
and a cutting speed range variable from 
1,000 to 5,000 ft. per min. It is designed 
to cut through %-in. stainless steel at 48.6 
in. per min. and 13-gage sheet steel at 150 
in. per min. Wood, plastics, and non-fer- 
rous materials are cut at corresponding 
rates. 

The table is the tilting type. There is a 
disc cutting attachment for making circles, 
a rip fence, and a mitering attachment for 
the cutting of regular and compound angles. 
Hardened-steel saw guides with a roller 
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woods, and plastics 


back-up bearing hold the blade to a close 
tolerance for straight cuts. This machine 
is manufactured by the DoAll Company, 
1301 Washington avenue South, Minne- 
apolis 4, Minn. 


Hydraulic Grinders 


A line of four precision center-type plain 
grinding machines is now available from 
the Cincinnati Milling and Grinding Ma- 
chines, Inc., Cincinnati 9, Ohio. Sizes 
of these machines are 6 in., 10 in.-L, 10 in., 
and 14 in.-L. The two sizes followed by 
“L” are light types, having the characteris- 
tics and built in the same lengths as the 
sizes preceding them, but having the extra 
swing capacity to accommodate a flange 
or projecting arm on the work. 

Table traverse rates are variable from 
3 in. to 200 in. per min through a knob 
control. A single lever starts and stops 
the table traverse and coolant flow, or the 
coolant may be relegated to hand control 
by a push-pull knob. The length of table 
traverse may be automatically controlled 
from %2 in. to full stroke, while tarry at 
each end of the stroke is independently ad- 
justable from 0 to 5 seconds. A Servo 
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Cincinnati 6 in. by 30 in. plain hydraulic grinding machine 


control is provided for moving the table 
l in. per revolution. 

Cross traverse for the wheel head is 
controlled by a large handwheel which fea- 
tures a large graduated dial for convenience 
in setting up the machine. The automatic 
pick feed at table reversal may be set for 
diameter reductions of 0.0004 in. to 0.0028 
in. Hand adjustment reduces the work 
diameter 0.0001 in. per increment of spac- 
ing on the handwheel. The cross-traverse 
mechanism for 6-in. and 10-in.-L machines 
contains a rapid hand-traverse arrangement 


Air-Draulic 
Cylinders 


For jobs which require accurate control of 
movements, but where air operation is pre- 
ferred, the Logansport Machine Company, 
Logansport, Ind. is manufacturing Air- 
Draulic cylinders. The cylinders are made 
with separate air and hydraulic pistons as- 
sembled as an integral unit on a common 
piston rod. : 
No hydraulic power unit is required; 
rod movements are powered by the air 


Logan air-draulic cylinder 
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whereby each turn of the handwheel moves 
the wheel head 0.125 in. 

Headstocks for the 6-in. and 10-in.-L 
machines are powered by a %4-hp. variable- 
voltage a.c. motor and the other two ma- 
chines by either a d.c. or a variable-voltage 
a.c. motor of 1-hp. rating. Speed ratios are 
approximately 4 to 1 for the d.c. equip- 
ment and 12 to 1 for the a.c. equipment. 
A V-belt drive riding on four-step pulleys 
is used. 

Features of these machines - include 
Filmatic bearings to maintain exact dead- 
center rotation, automatic lubrication with 
pressure-switch protection for these bear- 
ings, a pressure system for lubricating 
tables and cross ways, and automatic bleed- 
ing of air from the hydraulic system. 

Lengths are 18 in. and 30 in. for the 
6-in. and 10-in.-L. machines. The 10-in. 
and 14-in.-L machines are built in 18-, 36-, 
48-, 72- or 96-in. lengths. 


cylinder, which may be controlled by any- 
four-way valve. Large air inlets permit 
rapid response of the unit. The piston, 
speed is controlled by a valve built in the. 
hydraulic circuit. 

These cylinders can be furnished for con-. 
trolled feed in both directions, for con- 
trolled feed with a rapid return by means. 
of a ball check valve built in the hydraulic 
piston, or for skip-feed movements by cam. 
valves in the hydraulic circuit. The mount- 
ing types are foot, clevis, center-line, rod- 
end flange, blind-end flange, or a combi- 
nation of any two of these. Cylinders are. 
available in four standard sizes from 3-in. to, 
8-in. bore, with any length of stroke to 5 
ft. 

These hydraulic cylinders have a cen-. 
trifugally cast barrel, honed to a mirror- 
like finish. The air cylinder is brass-lined 
steel tubing and is suitable for pressures to 
150 Ib. per sq. in. 
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Shearcutter Tool Bit 


Savings up to 50 per cent in cutting time 
and 70 per cent in power consumption are 
claimed for the Shearcutter tool bit, which 


A 34-in. Shearcutter bit taking a 1¥-in. cut 
in cold-rolled steel 


is designed for cutting metals with a knife- 
like action. 

According to the manufacturer, the Fear- 
less Tool Company, 1234 South Gramercy 
Place, Los Angeles 6, Calif., the use of this 
tool enables precision tolerances to be held, 
finishing cuts often eliminated, and digging 
in and chattering prevented. The Shear- 
cutter may be used on plastics, ferrous, or 
non-ferrous metals without changing the 
original grind. 


Hydraulic 
Wheel Borer 


The Niles hydraulic wheel borer has a full 
automatic cycle which enables the machine 
to remain in almost continuous operation 
except for the short loading and unloading 
time. During the boring cycle the opera- 
tor is free to do any preparatory work 
necessary for boring the next wheel. 

The fully automatic cycle begins after 
two preliminary pushbutton operations, one 
to chuck the wheel and the second to start 
the table. A small lever is then moved. 
The cycle begins with the boring ram ap- 
proaching the position where the roughing 
cut starts and the feed is automatically 
changed from fast to roughing. When the 
roughing cut is completed the finishing 
cutters are in position and the feed auto- 
matically changes to the proper rate for 
finishing. Upon completion of the finishing 
cut the feed changes for chamfering, and 
the boring ram is held by a positive stop 
while the chamfer is completel automati- 
cally. Following the completion of -1l cuts, 
the main motor is de-energized and the 
brake automatically brings the table to a 
stop. The final two automatic operations 
return the boring bar by fast traverse to 
the starting point and release the table 
brake. 

The 53-in. diameter chucking table will 
accommodate wheels up to 48 in. in diame- 
ter, and down to 29 in. with standard jaws, 
or 15 in. by reversing the jaws. The ver- 
tical boring ram will bore holes up to 
9154, in. in diameter at roughing feeds up 
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to 6 in. per min., and finishing feeds to 18 
in. For hub facing, the feed ranges from 
0 to 7% in. per minute. 

The wheel is automatically chucked and 
unchucked. Five radial T-slots in the top 
of the table receive the steel chuck slides. 
The table-driving bevel gear drives a cam 
plate which engages the five chuck slides 
and jaws mounted thereon, simultaneously 
moving them radially and thereby center- 
ing and chucking the wheel. To prevent 
liquid from entering the table track and 
spindle, the outer rim of the table is ma- 
chined to effect a seal with the table base 
and the cam plate housing is completely 
enclosed. 

The column, or upper part of the ma- 
chine frame, is a heavy box-type casting 
and encases the hub facing ram, the ver- 
tical boring ram, and completely enclosed 
in this part are the feed cylinder, piping 
and control, and a large hydraulic oil res- 
ervoir. The table base is accurately ma- 
chined and bored directly in line with the 
bearing for the vertical boring ram to as- 
sure permanent alignment with the bore 
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and outside diameter of the wheel. The 
table brake and its operating cylinder are 
attached underneath the table base and are 
accessible through a large opening in the 
foundation. The speed box is in the rear 
portion of the base, which also serves as 
a lubricating-oil reservoir for the table and 
drive box. The main drive motor is mount- 
ed opposite the operator’s side on the base. 

The operator’s side is arranged to attach 
a hoist, and contains all control levers and 
buttons within easy reach of the operator. 
Three main drive motors are available. For 
high-speed steel a 15-hp. motor is used and 
gives a table speed range of 7 to 30 r.p.m. 
A 30-hp. motor with a table speed range 
from 30 to 125 r.p.m. is used for carbide 
cutting tools. To use for either type of 
tool, a 15/30 hp. motor gives a speed range 
of 7 to 125 r.p.m. Auxiliary motors of 
3 hp. each drive the hydraulic pump and 
the electric hoist, while the lubricating- 
pump motor is 34 hp. 

The hydraulic wheel borer is a product 
of the General Machinery Corp., Niles 
Tool Works Division, Hamilton, Ohio. 


The Miles Hydraulic Wheel Borer is designed to rough, finish machine, chamfer the bore, and 
face the hub of steel or cast iron wheels with minimum time and effort 
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Slotting Cutter 


Addition of a screw adjustment to the blade 
locking device results in sensitive control 
of the blade settings on the redesigned Type 


F slotting cutter made by the Lovejoy Tool 
Company, Inc., Springfield, Vt. 

As all blades are set at a slight angle to 
the cutter body, adjustments either for 
sharpening or for control of the slot width 
are made by turning the recessed-head 
screw at the bottom of each blade. These 
screws are easily turned after the locking 
device is loosened by unseating the tapered 
pin. When adjustment is completed the 
blade is locked by reseating the tapered pin. 

Ruggedness of construction is featured. 
Removal of several blades for fly cutting is 
said to be possible without affecting the 
housing strength. 

The cutters are available in face widths 
from s in. to 1% in. and in diameters 5 
in. to 18 in.; rake may be positive or nega- 
tive. The blades may be of either cast alloy 
or high-speed steel. 


Fixture with New 
Lamp Arrangement 


A fluorescent lighting-unit principle, given 
the trade name “Tandemlamp,” uses an 
axial plane mounting which places one lamp 
above the other, for better utilization of 
the particular characteristics of fluorescent 
lamps. Small specular reflectors are used 
for accurate control of light and to obtain 
compactness of equipment. This lamp ar- 
rangement introduces a minimum of opaque 
surface into the path of reflected light, 
blocking less of the reflected light in iden- 
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tical size reflectors, than would occur with 
the major axis of the lamp assembly posi- 
tioned laterally. 

A louvered plastic sheet material, known 
s “Louverplas”, with fine, parallel, trans- 


Blades on the Lovejoy 
Type F slotting cutter 
are at a slight angle 
to the cutter body and 
locked by a taper pin 


lucent louvers separated by clear plastic 
spacings fixed in juxtaposition and tra- 
versed by minute prisms is used at the bot- 
tom of the fixture for the brightness con- 
trol essential to good lighting and visual 
comfort. 

“Tandemlamp” and “Louverplas” are 
patented by the Doane Products Corpora- 
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tion, Meriden, Conn., and represented by 
the Ivan T. Johnson Company, Inc., 95 
Madison avenue, New York 16. 


Mono-rail 
Trolleys 


A line of trolleys and trolley wheels is 
available from the Gray Hub Company, 
17265 Gable avenue, Detroit 12, Mich., in 
standard capacities from 250 lb. to 2 ton 
and in special sizes to 5 ton. The trolleys 
are adjustable for various-sized I-beams 
by changing the combination of the spacers. 

Featured in the design of all whéels are 
Gray ball bearings with 86 per cent bearing 
surface, which is half again as much sur- 
face as a conventional ball bearing. This 


The Gray trolley is adjustable to suit various- 
sized l-beams 


is attained by having a 310 deg. ball contact 
instead of the normal 205 degrees. The 
bearings are hardened throughout, com- 
pletely sealed, and lubricated through a 
grease fitting and reservoir. Wheels are 
available in tread diameters to 5 in., with 
crown-taper or flat-wheel treads, and with 
single or double ball races. 
ee | 
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One of the “Tandemlamps” with a sketch showing the arrangement of the lighting units 
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Mechanical Division To Meet 
August 8 and 9 

Decision to hold the deferred annual 
meeting of the Mechanical Division, Asso- 
ciation of American Railroads on August 
8 and 9, at the Congress Hotel, Chicago, 
with full member attendance, was made at 
a meeting of the Mechanical Division Gen- 
eral Committee held at Chicago on June 19. 
The reports of standing and special com- 
mittees will be presented and acted upon 
at this meeting. Among the speakers will 
be G. Metzman, president, New York 
Central System, and C. Hungerford, vice- 
president, Operations and Maintenance 
Department, A. A. R. 

The Purchasing and Stores Division will 
meet on August 8 and 9 at the Palmer 
House, Chicago. 


Ripley Resigns From Technical 
Board 


C. T. Riprey, chief engineer of the Tech- 
nical Board of Wrought Steel Wheel In- 
dustry, with headquarters at Chicago, has 
resigned. 


American Society for Metals 


Dr. Witt1aAM A. Munc, assistant direc- 
tor of the Technical Service of Interna- 
tional Nickel Company’s Development and 
Research Division, at New York, has been 
elected Chairman of the New York Chap- 
ter of the American Society for Metals, 
to serve during the coming year, 1946-47. 
During the past year Dr. Mudge has been 
Chairman of the Technical Program Com- 
mittee. 

Returning from World War I as an in- 
fantry captain, Dr. Mudge entered Colum- 
bia University for post-graduate work, and 
received his Ph. D. in 1920. Soon after 
he became associated with the Nickel Com- 
pany as refinery superintendent and Metal- 
lurgist at the Huntington Works. He was 
appointed to his present position in April, 
1940. 

Dr. Mudge is the author of many tech- 
nical papers on nickel and nickel alloys. 


National Instrument Conference 
and Exhibit 


Tue first National Instrument Confer- 
ence and Exhibit of the Instrument Society 
of America will be held in the William 
Penn hotel, Pittsburgh, Pa., September 16- 
20, 1946. A program, consisting of 15 ses- 
sions, has been arranged for this meeting. 
Subjects which will be covered include: 
measurement and automatic control in in- 
dustry, inspection and gauging, scientific 
measurements, and physical testing. 


C. F. Kottkamp to Assist in 
Developing B. C. R. Test 
Locomotive 


Cuartes F. KorrKamp has joined 
Bituminous Coal Research, Inc., to assist 
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John I. Yellott, director of research, in 
locomotive development work. Mr. Kott- 
kamp, who as a lieutenant commander has 
a background of experience as officer-in- 
charge of gas-turbine test division, U. S. 


Navy, is now working on the development 
and testing of the type of gas turbine to 
be used to power the B. C. R. coal-fired 
locomotive. His headquarters are in the 
O'Sullivan Building, Baltimore, Md. 


Orders and Inquiries for New Equipment Placed Since the Closing 
of the June Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Chesapeake & Ohio ...... sis WO ABA frt o a a RN es 
10: A E: EA T E TEA ET 
Chicago, Milwaukee, St. Paul & 
r E RA EA F E R 52? 6,000-hp. Diesel-elec. 
Union Pacific EE FO E 17 6,000-hp. Diesel-elec. 
West Virginia Northern .... 2 1,000-hp. Diesel-elec. 
Locomotive INQUIRIES 
Great. Northert us. ssisscssiseistesiee 3 2,000-hp. Diesel-elec. pass. ... 2... . cc cee ee cece nee 
2 3,000-hp. Diesel-elec. pass, ... 2... 0... cece cece eens 
3 3,000-hp. Diesel-elec. frt, 2.2... ccc cee cc anmiana 
4 1,500-hp. Diesel-elec. pass. 20.2... 00... cee cece eeee 
8 1,500-hp. Diesel-elec. rd. sw... csse 2 cee eee 
Freicut-Car ORDERS 
Road No. of cars Type of car Builder 
Ann Arboe. sic yzisciiisdaleie ian S0. « SOstom) box aered no egee . Co, shops 
Atchison, Topeka & Santa Fe ... 350 40-ton refrigerator .......... Pullman-Std. 
Central of Pennsylvania ......... 125 70-ton cement hoppers ........ Harlan & Hollingsworth 
Continental Carbon Co. and Pan 
handle Carbon Co. .............. 20 Covered hopper ............. General American 
Denver & Rio Grande Western.... 10) «  CabGONe anapeana Pressed Steel 
Norfolk & Western .............. 250 SOstoer box. cds cc cascesacewe oh Co. shops 


Chicago, Indianapolis & Louisville. . 


Delaware, Lackawanna & Western 


Illinois Central 


Kansas City Southern ............ 
New Orleans Public Belt 
Northern Pacific 


Union! “Pacific. asnes nomaa 1,000 SO-000a OK: score cie Oyo a cates Reweiele cate E enn 
500 SO CO RUEOS ERAAI T dae E T A TEs 
Uidon, Tank Line: iIo aia S00 S0-ton uR osata rir EE A TETASON ENES 


Passencer-Car ORDERS 


Road No. of cars Type of car Builder 
Missouri Pacific 4 Sleeping 
Pennsylvania . 6 Sleeping . 
Seaboard is 6 Sleeping . 
Union Pacific .. 154 Sleeping . 
Chicago & North Western 4* Sleeping .. 
Wabash. TE aii cacnenatacaes 4* = Sleeping 


PASSENGER-CAR INQUIRIES 


Atlantic Ccast Line (in conjunction 
with the Pennsylvania, the Rich 
mond, Fredericksburg & Potomac, 


and the Florida East Coast)... 718 “Bleeping! 22.20 n Raa 645 
13¢ Dining 
30° Coaches 
3¢ Baggage ... 
Delaware, Lackawanna & Western 6 Sleeping 
Great Northern ................. 35 Coaches ....... 


15. Coffee ghomobe, SA A TTT eee Seas 
15 Mail-bagg.-exp. 
Multiple-unit 
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ate 40 locomotives will cost approximately $9,000,000. Delivery expected during fourth quarter 
to is year. 

2 Ordered in April. 

3 This three-unit locomotive prior to its purchase by the Union Pacific was operated in test service 
for five months on both passenger and freight runs. At present it is geared for passenger service. 

4For joint operation by the respective lines. 

5 For a new streamline train for service between St. Paul, Minn., and Grand Forks, N. D. The 
Great Northern also plans to operate similar trains on the Pudget Sound line between Seattle, Wash., 
and Vancouver. The estimated cost of the new trains, which will be identical in design and con- 
struction with equipment now being built for the “Empire Builders,” is $700,000 each, including the 


Diesel-electric locomotives. 

_*For_use in New York-Florida service. The cars will be of light-weight, stainless-steel construe 
tion. The sleeping cars will of the enclosed, private-room type, consisting of drawing rooms, 
double bedrooms, roomettes and bar-lounges. 

Note:—The Chicago & North Western will shortly place orders totaling approximately $11,726,000 
for freight and passenger equipment. Of this total $7:399,000 will be applied to the purchase of 
streamline passenger equipment, including one 1,000-hp. and 15 2,000-hp. Diesel-electric locomo- 
tives of the type now in use on the North Western’s “400” fleet. A total of 46 passenger cars 
will be purchased; that is, 27 coaches, one cafe-coach, four mail-baggage cars, one dining caf, nine 
arlor cars and four tap-diner-lounge cars. The freight equipment will consist of eight 4,500-bp. 
iesel-electric locomotives for main-line service and 140 70-ton covered hopper cars, 
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Mr. Kottkamp entered the Navy in 1942 
where his duties included studies of steam 
turbine operation and maintenance both 
ashore and at sea. He holds the degree of 
B.S. in mechanical engineering from Buck- 
nell University where he majored in tur- 
bine design, power-plant design and opera- 
tion, and thermodynamics. He entered 
industry in 1936 and was with the Carnegie- 
Illinois Steel Corporation, the Westing- 
house Electric Corporation, and the Gulf 
Oil Corporation in work related to applica- 
tions and operation of the steam turbine. 

According to the April-June bulletin of 
Bituminous Coal Research, Inc., at a recent 
meeting of the Technical advisors of the 
Locomotive Development Committee, pro- 
posals of four manufacturers were heard on 
supplying gas-turbine equipment for the 
B. C. R. test locomotive. It was the opinion 
of the group that a power unit developing 
about 3,750 shaft hp.—3,000 hp. at the rails 
—would be the most useful size. Because 
of a long delay in obtaining a turbine after 
the order is placed, the purchase of a tur- 
bine unit is now under consideration. 

The committee also discussed large-scale 
testing of the coal-handling equipment and 
the combustion system for the gas turbine 
to be carried on at the Dunkirk, N. Y., 
plant of the American Locomotive Com- 
pany where facilities include sufficient high- 
pressure air to burn up to 1,000 Ib. of coal 
per hr. 

It is anticipated that a detailed design 


THE Cooper-BESSEMER CORPORATION. — 
Fletcher M. Devin has been appointed man- 
ager of the Railway Engine Division of 
The Cooper-Bessemer Corporation,. Mount 
Vernon, Ohio. The appointment is coin- 


F. M. Devin 


cidental with the company’s recent develop- 
ment of a new line of Diesels adaptable to 
locomotive service in sizes from 300 to 
1,600 hp. Mr. Devin has been associated 
with Cooper-Bessemer for the past 25 
years, during which time his activities as 
sales engineer have extended into nearly 
every phase of the company’s markets, in- 
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for a locomotive will be ready as soon as 
tests of the turbine and related equipment 
assure success of the enterprise. 


E. D. Benton Joins Staff of 
Battelle Institute 


E. D. BENTON, formerly fuels engineer 
of the Louisville & Nashville, has been 
named to the staff of the Battelle Institute, 
Columbus, Ohio, where he will be engaged 
in research on the utilization of fuel in 
locomotives. 


Supply Trade Notes 


cluding the sale of compressors, gas engines 
and Diesels for industrial, marine and rural 
electrification applications. His activities 
as manager of the Railway Engine Division 
will include development of mobile power 
units as well as their sale. Simultaneously, 
Mr. Devin becomes a member of the com- 
pany’s Operating Committee and will have 
a voice in the determination of all company 


policies. 
+ 


Oxwetp Rarrroan Service Co.—Gilbert 
P. Bogert has been elected president of The 
Oxweld Railroad Service Company, a Unit 
of Union Carbide and Carbon Corporation. 
Mr. Bogert succeeds John H. Rodger who 
has been elected chairman of the Board. 
Recently Mr. Rodger was elected vice- 
president of Union Carbide and Carbon 
Corporation in charge of the railroad divi- 
sion. 

Gilbert P. Bogert is a graduate of the 
University of Virginia (1913). Since that 
time he has been continuously associated 


with various Units of Union Carbide and ` 


Carbon Corporation, with the exception of 
a period of service as a lieutenant in the 
Air Corps during the first World War. 
He was overseas eighteen months, attached 
to the Italian Air Force. Following his 
release from the Army, Mr. Bogert was 
assistant to the sales manager of The Linde 
Air T .ts Company in New York. His 
next position was western sales manager 
of the company in Chicago. He was later 


Mr. Benton, known for his work on lo- 
comotive smoke prevention, has been the 
representative of the L. & N. on the Tech- 
nical Advisory Board of Bituminous Coal 
Research, Inc. ‘In that capacity, he was 
largely responsible for the initiation of 
the research study by Bituminous Coal Re- 
search which resulted in an improved 
steam-air jet for coal-burning locomotives. 
He was also instrumental in the installation 
of steam-air jets on locomotives of the L. 
& N. and of many other systems, by which 
these smoke-abating mechanisms were given 
practical service tests. With R. B. Engdahl, 
of the Battelle Institute, he was co-author 
of a paper on steam-air jets for locomotive 
smoke abatement which was presented be- 
fore the Cincinnati, Ohio, meeting of the 
American Society of Mechanical Engineers 
in the fall of 1945. 

Mr. Benton attended the University of 
Minnesota, following which he was an en- 
gineer for several Illinois power plants. 
In 1936 he became a fuel engineer for the 
Elkhorn Coal Corporation, Cincinnati, and 
in 1938 became associated with the Carter 
Coal Company, New York. He joined the 
engineering staff of the L. & N. in 1942. 
He is a member of the Executive Com- 
mittee of Fuels Division of the American 
Society of Mechanical Engineers and of 
the Railroad Committee of the Smoke Pre- 
vention Association of America. He is 
also a member of the Railway Fuel and 
Traveling Engineers’ Association. 


appointed sales manager, eastern division. 
During a seven-year residence in Canada 
starting in 1923, Mr. Bogert was general 
manager of Dominion Oxygen Company, 


G. P. Bogert 


Ltd.; The Prest-O-Lite Company of Cana- 
da, Ltd.; and the Canadian Railroad Ser- 
vice Company, Ltd. In 1927 he became 
vice-president of the first two of those com- 
panies, and last year he was elected presi- 
dent of Canadian Railroad Service Com- 
pany, Ltd. When Mr. Bogert was elected 
vice-president of The Oxweld Railroad 
Service Company in 1930, he moved to 
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Chicago where the general offices of the 
company are located. He became executive 
vice-president of the Company in 1944. 
Mr. Bogert is a member of the Western 
Railway Club, Toronto. Railway Club, 
Canadian Railway Club, and Southeastern 
Railway Club. 


+ 


GLoBE STEEL Tures Company.—Gilbert 
H. Krohn has been appointed manager of 
sales for the Detroit, Mich., district sales 
office of the Globe Steel Tubes Company, 
Milwaukee, Wis., to succeed Arthur A. 


& 


G. H. Krohn 


Loeffler, who is retiring after more than 
25 years of service with the company. 
Willard C. Christianson, formerly assistant 
to the vice-president in charge of sales at 
the general sales office in Milwaukee, has 
been transferred to the Chicago district 


W. C. Christianson 


sales office as sales agent. Frederick K. 
Kress has been appointed sales service sup- 
ervisor to succeed Mr. Christianson. 


+ 
BricKsEAL ReFracrory CoMPANY.— Ray 
P. McGovern has joined the staff of the 
Brickseal Refractory Company. He will 
head the railroad department, with head- 
quarters in Chicago. 
+ 


NATIONAL BATTERY COMPANY.—A com- 
plete battery laboratory was formally open- 
ed on April 16 and 17 at Depew, N. Y., 
by the National Battery Company. It is 
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designed primarily for research work aim- 
ed at the development of new types of 
storage batteries and improved materials 
and manufacturing processes. It will also 
be used for process control in cases requir- 
ing highly accurate measurements or an- 
alyses. The laboratory is equipped for 
making spectroscopic studies and X-ray 
analyses, for photo-micrography and for 
doing a wide variety of physical and chem- 
ical testing. J. L. Rupp, vice president in 
charge of engineering, is director of the 
laboratory. He is assisted by M. W. Dick- 
over, assistant chief engineer. Research 
activities are directed by Dr. Eugene 
Willihnganz. 
: + 

H. K. Porter Company.—The H. K. 
Porter Company, Inc., Pittsburgh, Pa., has 
opened a new district office in the Paul 
Brown Building in St. Louis, Mo. R. E. 
Nelson, previously assistant manager of the 
Porter process division in Pittsburgh, will 
be in charge of sales at the new office for 
Porter process equipment, Devine refinery 


and process equipment, Quimby pumps and 
Porter locomotives. Mr. Nelson is a grad- 
uate of the University of Minnesota Insti- 
tute of Technology. Before joining the 
Porter Company he was affiliated for sev- 
eral years with the Mt. Vernon Car Manu- 
facturing Company and the J. P. Devine 
Manufacturing Company, both of Mt. Ver- 
non, Ill. 
+ 

TELEPHONICS CORPORATION.—Commander 
Hugh E. Allen, naval aviator now complet- 
ing his terminal leave, has joined the Tele- 
phonics Corporation in New York, where 
his appointment as manager of electronics 
engineering and sales has been annonuced. 
Since August, 1943, Commander Allen has 
been with the Bureau of Aeronautics, as- 
signed to the radio-electronics branch of 
the engineering division. In his last Navy 
job he was in charge of planning of elec- 
tronic systems and equipage of all naval 
aircraft. 

+ 

GENERAL STEEL CASTINGS CORPORATION. 
—Charles L. Heater, vice-president of 
American Steel Foundries, has been elected 
a director of the General Steel Castings 
Corporation and Einar G. Hallquist and 
Karl S. Howard have been elected vice- 
presidents. 

Einar G. Hallquist began his career with 
the Commonwealth Steel Company in 1909 


in the product engineering department and 
in 1919 was appointed mechanical engineer, 
later becoming chief mechanical engineer. 
In 1929, after the acquisition of Common- 
wealth Steel by General Steel Castings, he 
was appointed chief mechanical engineer of 
the new company. Mr. Hallquist was elect- 
ed vice-president-engineering in 1938 and 
continued in that position until, in 1941, he 
resigned because of ill health. He returned 
to the company in 1943 as special repre- 
sentative with headquarters in the Chicago 
sales offices. In 1945 he was appointed as- 
sistant vice-president and moved his office 


E. G. Hallquist 


to the Granite City, Ill., plant, where he 
served until elected vice-president in charge 
of the Commonwealth plant. 

Karl S. Howard is a graduate in me- 
chanical engineering of Washington uni- 
versity (1909). He joined the Common- 
wealth Steel’s plant engineering department 
in 1909, and in 1930, after the acquisition 


Karl S. Howard 


of Commonwealth by General Steel, he 
transferred to Eddystone, Pa., as mechan- 
ical superintendent of both plants. In 1935 
he was appointed works manager and in 
1942 supervised the design and construction 
of the Armour plant at Madison, Ill. He 
was works manager of that plant during 
its operation. When it closed, he was ap- 
pointed general mechanical superintendent 
and later assistant vice-president. Mr. 
Howard is in charge of all business con- 
nected with the offices of general mechan- 
ical superintendent and general purchasing 
agent. 
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STANDARD STOKER CoMPANY.—Charles J. 
Surdy, assistant to the president of the 
Standard Stoker Company, Inc., has been 
elected vice-president in charge of develop- 
ment, research and export sales, with head- 
quarters at New York. 


+ 


Batpwin Locomotive Works.—R. Nevin 
Watt has been appointed general manager 
of sales of The Baldwin Locomotive Works, 
Eddystone, Pa. J. M. Sturges has been ap- 
pointed district manager of the Northeast- 
ern District, with headquarters in New 
York, reporting to Mr. Watt. 


+ 


Hewitt-Rosins, Inc.—Charles F. Mun- 
roe has been appointed manager of railroad 
sales, Eastern division, of the Hewitt Rub- 
ber division of Hewitt-Robins, Inc., with 
headquarters in New York. Andrew 


Andrew Thompson 


Thompson, who recently was discharged 
Írom the Army, has been appointed man- 
ager of transportation seating, Restfoam 
division. In his new position, Mr. Thomp- 
son will direct sales of the foam rubber used 
in railroad cars, buses, air lines and other 
forms of commercial travel. Mr. Thomp- 
son, who has been with Hewitt-Robins 
since 1936, previously served in the sales de- 
partment at Buffalo, N. Y., and as man- 
ager of New England sales. 


+ 


Hyster Company.— Milton H. Smith 
has been appointed supervisor of fork-type 
lift truck engineering for the Hyster Com- 
pany. Mr. Smith will have headquarters 
in the Portland, Ore., home office. 

+ 


Evectro-Motive Division, GENERAL 
Motors Corporation.—E. V. Rippingille, 
Jr., assistant factory manager of the Elec- 
tro-Motive Division of the General Motors 
Corporation, has been appointed manager 
of Plant No. 2, a recently acquired build- 
ing at Chicago. Mr. Rippingille was born 
at Brooklyn, N. Y., and received his higher 
education at the University of Berlin, Ger- 
many. Upon his return to America he re- 
ceived his training as a mechanical engi- 
neer at the General Motors Institute, Flint, 
Mich., and from there he went to the Cleve- 
land Diesel engine division of General Mo- 
tors (then known as Winton) and worked 
on the assembly of Diesel engines. In May, 
1937, Mr. Rippingille joined Electro-Motive 
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as foreman ot the blower manufacturing 
department. A short time later he became 
assistant plant engineer. In 1940 he was 
placed in charge of the manufacturing 


E. V. Rippingille, Jr. 


project for the General Motors “Pancake” 
Diesel engine for use of the Navy, and in 
June, 1942, he was appointed assistant fac- 
tory manager. 


PULLMAN-STANDAKD Car MANUFACTUR- 
InG Company. — Wallace N. Barker has 
been elected to the newly-created position 
of executive vice-president of the Pullman- 
Standard Car Manufacturing Company. 
Mr. Barker was born at Michigan City, 
Ind., on November 30, 1897. He received 
his higher education at Yale University, 
and served as a lieutenant of field artillery 
in World War I. He entered the car- 
building industry in 1920 in the engineering 
department of the Haskell & Barker Car 
Co., at Michigan City. Two years later, 
when the Pullman Company purchased 


W. N. Barker 


Haskell & Barker, he was transferred to 
the former company’s executive offices at 
Chicago. In 1926 he was appointed assist- 
ant to the vice-president of what was then 
known as the Pullman Car & Manufactur- 
ing Co., and four years later became assist- 
ant to the president. In 1931, during the 
process of merging Pullman Car and the 
Standard Steel Car Company, he served as 
assistant to the president of both concerns. 
Since December of 1934 he has been a vice- 
president in charge of all manufacturing for 


Pullman-Standard and director of plant 
operations at Michigan City, Ind., and 
Hammond, Butler, Pa., Bessemer, Ala., 
Worcester, Mass., and Chicago. 

+ 


CuHampion Rivet Company. — The 
Champion Rivet Company, Cleveland, Ohio, 
manufacturer of welding electrodes, has 
made the following appointments for the 
sale of its welding products: F. J. Sweeney, 
for the Cleveland and Akron, Ohio, dis- 
trict; the Terminal Engineering & Supply 
Co., Pittsburgh, Pa., for the Pittsburgh 
district, and the Norton Welding Equip- 
ment Company, Milwaukee, Wis., for the 
state of Wisconsin. 


Eaton MANUFACTURING COMPANY. — 
Robert F. Golden, formerly assistant to the 
president of the National Lock Washer 
Company, has been appointed head of the 
newly established research and development 
department of the Eaton Manufacturing 
Company. The new department will be 
located at Massillon, Ohio, and will be de- 


Robert F. Golden 


voted to research and development on lock 
washers, spring-lock washers, snap, bear- 
ing, lock and retainer rings, and other pro- 
duction fastening devices. Kenneth 1. 
Silvis, with Eaton’s Reliance division since 
1935, and for the past five years in the cost 
and payroll department, has been trans- 
ferred to the snap-ring sales department. 

The Eaton Company has also announced 
the addition of four men to the sales de- 
partment of the Eaton Reliance division: 
Ralph O. Amsden, Jr., with headquarters 
at Detroit; John S. Kerr, with headquar- 
ters at Cleveland; John L. Knott, with 
headquarters at New York; and Clifford 
A. Eisenhart, western railroad representa- 
tive with headquarters at Chicago. 


+ 


AMERICAN BRAKE SHOE CoMPANny.—J. F. 
Weller has been appointed to the newly 
created post of sales assistant to the presi- 
dent of the American Brake Shoe Company. 
When the Brake Shoe organization took 
over its present Kellogg division in 1939, 
Mr. Weller was division president and 
remained in this position until 1945. In 
1943 he was appointed director of auto- 
motive sales for both the Kellogg division 
and the American Brakeblok division. He 
will represent the entire company in his 
new position. 
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YALE & TowNE MANUFACTURING Com- 
PANY.—Robert J. McGreevy, recently dis- 
charged from the Navy, where he served 
as a lieutenant in the materials handling 
section of the Bureau of Supplies & Ac- 
counts, has been appointed assistant district 
manager of industrial truck sales-engineer- 
ing of the Yale & Towne Manufacturing 
Co:, for the metropolitan New York area. 


“eRe | 


Robert J. McGreevy 


He will be associated with Carl E. Lang, 
recently appointed New York district man- 
ager of industrial truck sales-engineering, 
with offices in the Chrysler building. Mr. 
McGreevy joined Yale & Towne in 1940 
in the Pittsburgh, Pa., office and was trans- 
ferred immediately after the Pearl Harbor 
attack to Washington, D. C., as industrial 
engineer to supervise the distribution of 
materials-handling equipment to the armed 
forces. He enlisted in the Navy in Novem- 
ber, 1943. Mr. McGreevy made important 
contributions to the materials handling 
services of the Navy and its industrial sup- 
pliers. He edited the Navy's Materials 
Handling Handbook. 


+ 


MonTtREAL Locomotive Works, Ltp. — 
The election of three new officers and a 
director of the Montreal Locomotive Works, 
Ltd., a subsidiary of the American Loco- 
motive Company, has been announced by 
R. B. McCall, president. W. L. Lents has 
been elected vice-president in charge of 
manufacturing; W. M. Townsend, vice- 
president; and W. J. Niles, assistant sec- 
retary-treasurer. J. D. Vaughan has been 
elected to the board of directors. Mr. Lentz 
and Mr. Vaughan are also, respectively, 
vice-president in charge of manufacturing 
and comptroller of the parent firm, with 
headquarters in New York. Charles Madely 
succeeds Mr. Townsend as works man- 
ager. Mr. Townsend has been with Mont- 
real Locomotive since 1903 and has served 
as toolmaker, tool-room foreman, small 
tool supervisor, and general supervisor of 
production of shop methods and extra work 
orders. He became superintendent of the 
Montreal plant in 1937 and was appointed 
works manager in 1939. Since 1917, Mr. 
Niles has been affiliated with Montreal Lo- 
comotive and has held important positions 
in the works manager’s office, extra work- 
order department and in production sched- 
uling and control. During World War II 
he was appointed assistant to the works 
manager. 
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Bupp Company.—A corporation known 
as the Budd Company has resulted from 
the merger on June 12 of the Edward G. 
Budd Manufacturing Company and the 
Budd Wheel Company. The new company 
owns all the assets and business, is sub- 
ject to all the liabilities of the two former 
companies, and is to be operated in four 
principal divisions—automobile body, rail- 
way, wheel and induction heating. The 
railway division designs and builds stain- 
less-steel trains for all types of passenger 
cars, including sleeping cars, reclining chair 
coaches, dining, lounge and observation 
cars. The induction heating division, with 
a separate new plant in Detroit, builds ap- 
paratus for the heating of metals by elec- 
trical induction for heat-treating or forging. 

Maj. Gen. Gladeon M. Barnes, retiring 
assistant chief of ordnance of the United 
States Army, has joined the Budd Company 
as engineering assistant to the president. 
Percy R. Keller, formerly manager of mis- 
cellaneous sales of the General Steel Cast- 
ings Corporation at Washington, D. C., has 
assumed his new duties as an assistant rail- 
way sales manager for the Budd Company. 
Mr. Keller, who has been engaged in vari- 
ous railroad activities for the past sixteen 
years in New York and Pennsylvania, will 
make his headquarters in the Philadelphia, 
Pa., office. Joseph F. Clary, an assistant 
railway sales manager, formerly of the 


Percy R. Keller 


Philadelphia office, has been transferred to 
the position of assistant railway sales man- 
ager at Chicago. Robert A. Sherman, for- 
merly district railway sales manager in 
the St. Louis office, has been appointed 
regional railway sales manager with head- 
quarters in St. Louis. 

Maj. Gen. G. M. Barnes, who was re- 
sponsible for the development of 1,600 of 
the 1,800 major ordnance items used by the 
army against Germany and Japan, has re- 
signed after more than 30 years in the 
service. In his new position, General 
Barnes will represent President Edward G. 
Budd in development engineering connect- 
ed with the company’s business of building 
stainless-steel railroad passenger cars and 
automobile-body assemblies and stampings. 

+ 

GENERAL Motors CORPORATION. — 
An instruction film dealing with the care 
and maintenance of railroad journal boxes 
for Diesel locomotives has recently been re- 
leased by the Hyatt Bearings Division of 
General Motors. The sequences for this 
sound motion picture were made through 


the cooperation of the Erie Diesel shop, 
the Mt. Clare Baltimore & Ohio shops, and 
the Southern. 

The film opens with a locomotive coming 
in for routine check at one of the new two- 
level type modern Diesel sheps, then shows 
the trucks lowered and conveyed to the 
work track where the boxes are dismantled, 
cleaned, inspected and reassembled on the 
trucks and again ready for the rails. Cor- 
rect methods of race and wheel removal as 
well as all the up-to-date equipment for 
handling, servicing and storing of roller- 
bearing journal boxes and parts are clearly 
and completely demonstrated. 

The Electro-Motive Division of General 
Motors is showing the film on instruction 
cars and in other training work. It is a 
standard 16 mm. film with sound track; 
and the running time is about 20 min. 
Prints are available on loan through the 
Electro-Motive Division. LaGrange, Ill., or 
the Hyatt Bearings Division, Harrison, 
Nej: 

+ 

Iron & SreeL Propucts, Inc.—George 
L. Bladholm, recently released from the 
armed forces, has been appointed special 
representative of Iron & Steel Products, 
Inc., with headquarters in the company’s 
general offices, Hegewisch Station, Chicago 
33. Charles A. Marshall has been appoint- 
ed general manager. 


+ 


A. M. Byers Company.—Alfred B. 
Drastrup has been appointed manager of 
the alloy-steel sales department of the A. 
M. Byers Company of Pittsburgh, Pa. Mr. 
Drastrup has been associated with the com- 
pany since 1931 in accounting, industrial 
engineering and plant management capaci- 


Alfred B. Drastrup 


ties and previously was with the Columbia 
Steel Company, Torrance, Calif., and the 
Gary works of the United States Steel 
Corporation, Gary, Ind. Born in Denmark, 
Mr. Drastrup received his education in 
business administration and accounting both 
in that country and the United States. 
Production of alloy steel by the company 
was started in 1941 to complement the man- 
ufacture of wrought-iron products, in which 
it has been engaged for more than 80 years. 
Facilities for the production of hot-rolled 
and cold-drawn alloy-steel bars and wire 
are now being installed at the companys 
Ambridge, Pa., plant, and will be ready for 
initial operations the latter part of this 
year. 
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A © ASSOCIATION OF MANUFACTURERS OF CHILLED CAR WHEELS 
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Fre next time you see the words “Member, 


Association of Manufacturers of Chilled Car 
Wheels” in an advertisement or on a letterhead, here’s 
a thought to bear in mind. The company advertising to you 
or writing to you has voluntarily agreed to be bound by a rigid 
code to the highest and most advanced standards of wheel 
manufacture today. Failure to comply forfeits membership. 

Membership in the AMCCW is a practical factor to be con- 
sidered in selecting wheels. It tells you where to look for a 
wheel that has passed the following rigid tests; chill block 
tests, drop tests, chemical analyses, processing temperature 
checks, thermal tests, rotundity tests and hardness tests . . . 
and only recently a new extra check for maintenance of 
rotundity. 
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Stmmons-BoarpDMAN PUBLISHING Cor- 
PORATION.—C. Miles Burpee was elected a 
vice-president of the Simmons-Boardman 
Publishing Corporation by the board of 
directors at its meeting in New York on 
May 20. Effective with his election, Henry 
Lee, president, announced that Mr. Burpee 
had been placed in charge of sales of ad- 
vertising in all the corporation’s railway 
publications, with headquarters in New 
York. John S. Vreeland, eastern engineer- 
ing editor of Railway Age and eastern edi- 
tor of Railway Engineering and Mainte- 
nance, has been appointed sales representa- 
tive for the railway publications, with head- 
quarters as before in New York. These 
publications include Railway Age, Railway 
Mechanical Engineer, Railway Engineering 
and Maintenance, Railway Signaling, and 
the Locomotive, Car Builders’, and Railway 
Engineering and Maintenance Cyclopedias. 

The Dallas office of the Simmons-Board- 
man Publishing Corporation has been moved 
to larger quarters at 2909 Maple avenue, 
Dallas 4, Tex. The office continues in 
charge of J. Sanders. 

C. Miles Burpee was born at Edmund- 
ston, N. B., Canada, and attended the Uni- 


C. Miles Burpee 


versity of New Brunswick, from which he 
received the degrees of B. Sc. in C. E. in 
1923 and M. Sc. in C. E. in 1926. His 
early railway experience was gained dur- 
ing the summers of 1918-20 when he was 
employed successively as assistant building 
inspector, ballast-pit clerk, chainman, rod- 
man and instrumentman on the Edmundston 
division of the Canadian National. He was 
employed as resident engineer in charge of 
highway construction for the department of 
public works of the Province of New 
Brunswick during the summers of 1921-23. 
He joined the faculty of the engineering 
college of Marquette university, Milwaukee, 
Wis., as instructor in surveying, descriptive 
geometry and mechanical drawing in the 
fall of 1923 and resigned the following year 
to enter the employ of the Delaware & 
Hudson as bridge and building supervisor 
of the Pennsylvania division on July 1, 
1924. He was appointed track supervisor 
at Oneonta, N. Y., in 1925, served as act- 
ing bridge and building master at Platts- 
burg, N. Y., in 1926 and in the fall of that 
year became bridge and building supervisor 
in charge of building and structural work 
in connection with the modernization of 
locomotive terminal facilities and freight 
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car construction shops at Oneonta. He was 
promoted to bridge and building master of 
the Saratoga division on January 1, 1928, 
and was appointed purchasing engineer at 
Albany, N. Y., in 1930. In May, 1933, he 
became research engineer and his duties 
were expanded to include the purchase and 
supervision of the inspection of all forest 
products in addition to applied research in 
conjunction with the procurement and use 
of all materials and supplies. During 1937 
he served as vice-president in charge of 
the railroad division of the Chipman Chem- 
ical Company, while on leave of absence 
from the D. & H. He returned to his 
former position that fall and in November, 
1938, resigned to join the Chicago staff of 
Simmons-Boardman as managing editor of 
the Railway Engineering & Maintenance 
Cyclopedia. In August, 1943, he was ap- 
pointed purchasing and stores department 
editor of Railway Age; in September, 1944, 
editor of Railway Engineering & Mainte- 
nance Cyclopedia, and in November, 1945, 
also executive assistant. Mr. Burpee has 
been an active member of the American 
Railway Engineering Association, the Pur- 
chases & Stores division of the Association 
of American Railroads, the American 
Wood-Preservers’ Association (of which 
he is chairman of the publication commit- 
tee and member of the nominating commit- 
tee), the American Railway Bridge & 
Building Association (of which he was 
president in 1937-38), the Railway Tie As- 
sociation, and the Roadmasters’ & Mainte- 
nance of Way Association (of which he is 
a former director). 
+ 

Vurcan Iron Works. — Thomas H. 
Fawcett has been appointed sales engineer 
of the locomotive division of the Vulcan 
Iron Works, Wilkes-Barre, Pa. Before 
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Thomas H. Fawcett 


joining Vulcan, Mr. Fawcett had been with 
the Baldwin Locomotive Works for nearly 
thirty years, serving successively as drafts- 
man, designer, engineer and sales engineer, 
locomotive division. Mr. Fawcett will also 
supervise an extensive program of expan- 
sion and standardization for Vulcan. 
+ 


AMERICAN CAR AND FOUNDRY COMPANY. 
—Frederick A. Stevenson, president of the 
American Car and Foundry Company, has 
been elected a member of the executive 
committee. 

E. B. Carpenter, who has been appointed 


district sales manager of the St. Louis, Mo., 
office of the American Car and Foundry 
Company as announced in the June issue, 
was born in Providence, R. I. He is a grad- 
uate of the Providence Technical high 
school and of the Worcester (Mass.) Poly- 
technic Institute with a degree in mechani- 


E. B. Carpenter 


cal engineering. He joined American Car 
and Foundry in August, 1927, as a shop 
student at the Berwick, Pa., plant and in 
April, 1928, was transferred to St. Louis as 
sales agent for the St. Louis foundries. In 
May, 1940, he was appointed sales agent at 
the St. Louis office, having charge of mis- 
cellaneous and railroad car sales. 
+ 


DAMPNEY COMPANY oF ÂMERICA.—Ken- 
neth E. Greene and William T. Campbell 
have been appointed members of the sales 
staff of the Dampney Company of America, 
Hyde Park, Mass. Mr. Greene will have 
headquarters in the company’s Chicago of- 
fice and Mr. Campbell will be located in 
the Philadelphia office. 


Obituary 
Warrer W. WaiLson, vice-president of 
the Roth Manufacturing Company (man- 
ufacturing subsidiary of the Vapor Car 
Heating Company, Chicago), died at his 
home in Oak Park, Ill., on May 12. 
+ 
F. K. Murpuy, vice-president of the 
Hanna Stoker Company, with headquarters 
at Cincinnati, Ohio, died recently in that 
city. 
+ 
Tom W. AIsHTon, district sales manager 
for the National Malleable & Steel Castings 
Co., at Chicago, died on June 1, in an 
Evanston (Ill.) hospital. 
+ 
RupotpH Lours SuHL, manager of the 
nickel sales department of the International 
Nickel Company at New York, died on 
June 10, at his home in Plainfield, N. J. 
Mr. Suhl was 64 years old. 
+ 
Frankin H. Smits, treasurer and 4 
director of the Gold Car Heating and 
Lighting Co., Bush Terminal, Brooklyn, 
N. Y. died on May 18, in the Yonkers 
(N. Y.) General Hospital. Mr. Smith, 
who was born in New York, was 70 years 
old. He began his career in the executive 
offices of the New York Central, and 
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LIMA-BUILT 
2-8-4 STEAM LOCOMOTIVES 


speed PERE MARQUETTE traffic 


TO meet steadily increasing demands for more 
rapid movement of heavy freight traffic, Pere 
Marquette has continued to add to its fleet of 
Lima-built 2-8-4s, so that today thirty-nine of 
these modern steam locomotives are speeding the 


freight service on its lines. 
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had been connected with the Heating & 
Lighting Co. for 37 years. 
+ 


EMMANUEL WoopINcs, vice-chairman of 
the board of the Woodings Forge & Tool 
Company and the Woodings-Verona Tool 


General 


Leo B. Georce, works manager of the 
Weston shops of the Canadian Pacific at 
Winnipeg, Man., has been appointed assis- 
tant superintendent of motive power and 
car department, western lines, with head- 
quarters at Winnipeg. Mr. George was 
born on April 14, 1896, at Ashton-in-Mak- 
erfield, England. He entered railway 
service on December 5, 1910, with the Ca- 
nadian Pacific and was employed as a mes- 
senger, clerk, and machinist apprentice in 
the mechanical department at Vancouver, 
B. C., until September, 1914, when he en- 
listed with the Canadian Expeditionary 
Force. In July, 1919, he returned to the 
Canadian Pacific and completed his ap- 
prenticeship. He then served as.a machin- 
ist and relief locomotive foreman at Van- 
couver and in August, 1929, became shop 
foreman at West Calgary, Alta. Mr. 
George was transferred to Alyth, Alta., in 
March, 1930, and in July, 1932, became as- 
sistant machine shop foreman at the Wes- 
ton shops. In September, 1934, he was 
promoted to the position of shop engineer 
at the Weston shops and in October, 1934, 
to machine shop foreman. He was general 
locomotive foreman at Vancouver from 
July, 1936, until May, 1940, when he was 
loaned to the Canadian Associated Air- 


L. B. George 


craft Company to study aircraft manufac- 
ture in England. In September, 1940, he 
was appointed division master mechanic of 
the Canadian Pacific at Lethbridge, Alta., 
and in July, 1941, was loaned to the Cana- 
dian federal government as assistant super- 
visor of Aircraft Production, Department 
of Munitions & Supply, at Ottawa, Ont. 
Mr. George was appointed supervisor of 
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Works, died at Pittsburgh, Pa., on May 8. 
Mr. Woodings began his career as an ap- 
prentice machinist in the shops of the Ver- 
ona Tool Works (now a part of the Wood- 
ings-Verona Tool Works). After 14 years 
in the shops, he advanced to the positions 


Personal Mention 


Aircraft Production for Canada in Sep- 
tember, 1941, and works manager of the 
Weston shops of the Canadian Pacific in 
1942, 


Grorce A. BENepIct has been appointed 
superintendent of motive power and equip- 
ment of the Alaska Railroad, with head- 
quarters at Anchorage, Alaska. 


A. G. Hoppe, assistant chief mechanical 
officer of the Chicago, Milwaukee, St. Paul 
& Pacific, at Milwaukee, Wis., has been 
appointed to the newly created position of 
general superintendent of the locomotive 
and car departments, with headquarters at 
Milwaukee. 


J. O. Green, master mechanic of the 
Gulf, Mobile & Ohio, at Mobile, Ala., has 
been appointed superintendent of motive 
power and car equipment, with headquar- 
ters at Mobile. 


Wit11aMm Douctas, assistant works man- 
ager at the Ogden shops of the Canadian 
Pacific at Calgary, Alta. has been ap- 
pointed works manager at the Weston 
shops, Winnipeg, Man. 


Witt1am H. WattMan, who has been 
appointed engineer shop plants and ma- 
chinery of the Chicago, Rock Island & 
Pacific at Chicago, as noted in the June 
issue, was born on July 9, 1902, at Terre 
Haute, Ind. He holds a B.S. degree in 
electrical engineering from the Rose Poly- 
technic Institute, of which he is a graduate 
(1924). He began his career in 1924 in 
the test department of the General Elec- 
tric Company at Schenectady, N. Y. He 
was» transferred to Chicago in 1928 and 
to St. Louis, Mo., in 1930. He was ap- 
pointed electrical inspector of the Missouri 
Pacific in 1935 and supervisor of power 


WwW. H. Waltman 


of foreman, general manager, vice-president 
and president. In 1924 he left the Verona 
Tool Works to form his own company, 
the Woodings Forge & Tool Co., which in 
1931 became associated with the Verona 
Tool Works. 


plants in February, 1939. He became engi- 
neer shop plants and machinery of the C. 
R. I. & P. on March 1, 1946. 
Diesel 

R. W. Barlar has been appointed sys- 
tem Diesel supervisor of the Illinois Cen- 
tral. Mr. Ballard, who was recently dis- 
charged from the Army as a major, was 
Diesel engine foreman at Chicago at the 
time he entered the Army in July, 1942. 


Electrical 


W. F. Bowers, assistant electrical super- 
visor of the Western Maryland, has been 
appointed supervisor Diesel locomotive 
maintenance, with headquarters as before 
at Hagerstown, Md. 


L. H. SuLTAN, recently released from 
the armed forces and former dynamometer 
car operator, has returned to the Southern 
Pacific as electrical engineer, motive-power 
department, with headquarters at San 
Francisco, Calif. 


CLARENCE L. ABRAMS, electrical engineer, 
motive-power department of the Southern 
Pacific at San Francisco, Calif., has re- 
tired after nearly 41 years of service. 


James W. Hucues, electrical engineer, 
Eastern lines, of the Canadian Pacific, with 
headquarters at Toronto, Ont., has been 


James W. Hughes 


appointed general electrical engineer at 
Montreal, Que. Mr. Hughes was born at 
Chatham Center, N. Y., on September 28, 
1886, and entered railroading with the 
Canadian Pacific in 1907 as assistant elec- 
trical engineer at the Angus shops. He be- 
came electrical engineer, Eastern lines, M 
1916, and in that capacity directed the im- 
stallation of modern electrical equipment 
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These General Motors Diesel freight locomotives have operated over a total 
average of 376,570 miles—over-all average availability, 85.2%; average monthly 
mileage 9,323 —and over a most difficult railroad profile between Winslow, 
Arizona and Barstow, California. All are 5400 H.P. 


LOCOMOTIVE MILES AVAILABILITY AVERAGE MILES MONTH 


NUMBER OPERATED PER MONTH DELIVERED 


607,907 ; 10,304 
602,275 10,384 
508,813 8,773 
495,701 8,547 
482,149 9,643 
417,945 j 9,086 
425,907 9,259 
423,214 9,405 
422,537 9,390 
419,093 9,313 
423,379 9,622 
410,669 9,333 
402,620 f 9,150 
363,700 9,326 
349,799 8,969 
343,211 9,276 
334,719 9,046 
322,697 9,220 
313,762 8,965 
289,914 9,060 
296,558 9,566 
276,105 9,204 
279,786 9,326 
271,888 9,375 
269,650 9,298 
265,475 9,481 
259,308 9,261 
265,192 9,471 
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To discuss flexible tubing problems 
with Titeflex Application Engineers. 


CM nere vibration is causing trouble in 


rigid oil and air lines we suggest you in- 
vestigate the advantages of Titeflex, the 


all-metal flexible tubing. 


Titeflex delivers longer-lasting, depend- 
able service because it is all-metal, because 
it has none of the fast-deteriorating organic 
materials that might cause failures in 


such applications. 


We invite inquiries from railroad men to 
investigate the economies of Titeflex in- 
stallations. Titeflex,Inc.,542 Frelinghuysen 


Avenue, Newark, New Jersey. 


Titefl 


THE ALL-METAL FLEXIBLE TUBING 
THAT STAYS TIGHT 
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on the C. P. Rs bascule bridge at Sault 
Ste. Marie. 


SrpNEY WITHINGTON, electrical engineer 
of the New York, New Haven & Hart- 
ford, has been appointed chief electrical 
engineer, with headquarters as before at 
New Haven, Conn. Mr. Withington was 
born on June 7, 1884, at Boston, Mass. He 
is a graduate of Harvard college (1906) 
and Harvard engineering school (1907). 
He began his railway ‘career in 1910 as a 
chainman for the New York, New Haven 
-& Hartford. He then served successively 


Sidney Withington 


as draftsman, inspector, general foreman, 
assistant engineer, acting electrical engi- 
neer, and electrical engineer. During 
World War I, Mr. Withington served as 
first lieutenant, Engineers, U. S. Army. 
He was chairman of the Committee on 
Electricity, A. R. E. A., from 1929 to 
1932; chairman of the Electrical section 
and second vice-chairman, division IV, 
Engineering, A. R. A., from 1929 to 1931, 
and chairman from 1920 to 1924 of the 
Committee on Heavy Electric Traction, 
American Electric Railway Association. 


Joun A Suaw has retired after 31 years 
as general electrical engineer of the Cana- 
dian Pacific at Montreal, Que. Mr. Shaw 
was born in 1876 at Montreal. He is a 
graduate of McGill University. He entered 
the service of the Canadian Pacific as an 
assistant electrical engineer at the Angus 
shops in 1904; became electrical engineer, 
Eastern lines, in 1909, and general electrical 
engineer at Montreal in 1915. During his 
42 years’ service, Mr. Shaw supervised the 
Royal York hotel installations, and the de- 
sign and erection of the million-dollar heat- 
ing plant for the Toronto terminals, which 
includes Union station. 


H. F. Brown, assistant electrical engi- 
neer for the New York, New Haven & 
Hartford, has been appointed engineer 
electric traction, with headquarters as be- 
fore at New Haven, Conn. Mr. Brown 
was born on August 17, 1886, at New 
Haven. He is a graduate of Yale Uni- 
versity (Ph. B.) and Sheffield Scientific 
school (1907). During 1908 and 1909, he 
was employed in the test department o! 
General Electric Company. He entered 
railroading in 1910, as a draftsman 1 
the employ of the New Haven, advancing 
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NSTRUCTION.° REDUCES 
. INCREASES PAYLOAD 


Otiscoloy is 40% stronger than ordinary steel. Its high strength is ob- 
tained without mechanical working or heat-treating which permits 


great workability. Otiscoloy is also resistant to abrasion and corrosion. 


%* Otiscoloy is used in freight cars to reduce weight by as much as 514 tons 


per car. Also used in mine cars, trucks, barges, stripping shovels. 
% Otiscoloy used in coal chutes and backstops reduces wear by abrasion 
and atmospheric corrosion, and eliminates many costly repairs. 


Write for Otiscoloy booklet. 
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to assistant engineer, electrical department, 
in 1911. He was named assistant elec- 
trical engineer at New Haven in 1922, and 
engineer, electric traction, on May 15. Mr. 


H. F. Brown 
Brown is a member of the American Insti- 
tute of Electrical Engineers, Committee on 
Land Transportation ; of the Electrical Sec- 
tion, Engineering Division, Association of 
American Railroads, serving on the Com- 


mittee of Direction (chairman of section 
1937-42) ; and of the A. R. E. A. 


Master Mechanics and 
Road Foremen 


CLARENCE A. SHEELER, master mechanic 
of the Canadian Pacific, Ontario district, 
with headquarters at Toronto, Ont., has re- 
tired after 43 years of service. 


D. H. RicHMonp, mechanical inspector 
of the Chesapeake & Ohio at Huntington, 
W. Va., has been appointed master me- 
chanic of the Chicago division, with head- 
quarters at Peru, Ind. 


J. E. McLeon has been appointed master 
mechanic of the Hocking division of the 
Chesapeake & Ohio, with headquarters at 
Columbus, Ohio. 


FraNK JAcKSON ToprpinGc, who has been 
appointed master mechanic of the Chesa- 
peake & Ohio at Huntington, W. Va., as 
announced in the June issue of the Railway 
Mechanical Engineer, was born on May 
10, 1890, at Roanoke, Va. He attended the 
public schools of Virginia from 1896 to 
1907; night schools for two years, and took 
Correspondence Schools’ mechanical 
courses from 1911 to 1916. He entered his 
railroad career on June 1, 1906, as a ma- 
chinist helper in the employ of the Norfolk 
& Western at Roanoke, Va. He became a 
machinist apprentice in the service of the 
C. & O. at Thurmond, W. Va., on June 1, 
1907, and was transferred as a machinist 
apprentice to Huntington on June 1, 1910. 
He became a machinist on the N. & W. at 
Williamson, W. Va., on July 25, 1911, and 
returned to the C. & O. as a machinist at 
Thurmond on October 1, 1911. On No- 
vember 15, 1911, he became a machinist in 
the employ of the Virginian, serving at 
Princeton, W. Va., and Elmore, until Janu- 
ary 15, 1912, when he returned to the N. 
& W. as a machinist at Roanoke. On 
August 15, 1912, he again returned to the 
C. & O. as a machinist at Hinton, W. Va. 
He was transferred to Huntington as a 
machinist on September 15, 1912; to Ron- 
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These recently introduced Thomas In- 
clinable Presses are now available for 
reasonable deliveries in 50, 75 and 100 
ton sizes. They fittingly supplement the 
nationally famous line of Thomas equip- 
ment for Industry's varied metal-fabri- 
cating requirements. Write for 
information. 
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ceverte, W. Va., as enginehouse foreman on 
June 15, 1916; to Clifton Forge, Va., as 
enginehouse foreman on September 1, 1916; 
to Clifton Forge as a machinist on Janu- 
ary 1, 1919; to Ronceverte as general fore- 
man on September 1, 1919; to Clifton 
Forge as general foreman on July 1, 1923, 
and to Hinton as general foreman on 
March 15, 1933. He was appointed assist- 
ant master mechanic, Hinton division, with 
headquarters at Hinton, on October 1, 1937; 
assistant master mechanic, Cincinnati divi- 
sion, with headquarters at Stevens, Ky., on 
October 1, 1938; master mechanic, Hinton 
division, on January 1, 1940; master me- 


F. J. Topping 
kd 


chanic, Hocking and Toledo divisions, with 
headquarters at Columbus, Ohio, on De- 
cember 1, 1943; and master mechanic, 
Huntington-Logan divisions, with head- 
quarters at Huntington, on February 1, 
1946. During his apprenticeship on the 
C. & O. at Thurmond Mr. Topping served 
two months as storekeeper and two months 
as a locomotive fireman. 


Car Department 


H. M. Vise, JR., has been appointed gen- 
eral car inspector of the Chesapeake & 
Ohio, with headquarters at Huntington, 
W. Va. 


V. L. Sommers has been appointed trav- 
eling general car foreman of the Western 
Maryland, with headquarters at Hagers- 
town, Md. 


T. B. Davis, traveling general car fore- 
man of the Western Maryland, with head- 
quarters at Hagerstown, Md., has been ap- 
pointed master car builder at Hagerstown. 


W. E. Corr, superintendent of the car 
department of the Seaboard Air Line at 
Norfolk, Va., since 1930, has retired after 
34 years of service, because of ill health. 


Ernest O. Dickinson has been ap- 
pointed superintendent car department of 
the Central of New Jersey, with headquar- 
ters at Elizabethport, N. J. 


Hucu H. Youne, whose appointment as 
superintendent of the car department of the 
Illinois Central, with headquarters at Chi- 
cago, was announced in the June issue, was 
born at Altamont, Ill, on February 27, 
1904. He entered the service of the I. C» 
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The World’s 


Diesel-Electric Unit 


Designed for 120 mph speeds, but 
geared down to an 85 mph top for 
freight service, Seaboard Railway’s 
new Baldwin-built 3000 HP Diesel 
Electric packs the most power in 
one cab of any D-E unit in the world. 

Two Baldwin vertical 4-cycle 
supercharged diesels, 1234” x 1514”, 
625 rpm, share the 3000 HP load. 
The responsible job of converting 
push into power is entrusted to 
American Hammered Piston Rings. 

You'll find American Hammered 
Piston Rings serving on most of the 
major diesel-equipped railroads of 
the country ... and you'll find the 
reason in a record of dependability 
that comes from years of know-how 
in making rings for the toughest 
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uses American Hammered Piston Rings 


assignments. As an example: on one 
famous flier, American Hammered 
Piston Rings served for 440,000 
miles with no attention or replace- 
ments. Service like this helps give 
the high availability that every 
road is looking for. 

You can specify American Ham- 
mered Piston Rings on the new 
locomotives you buy, and order 
them for replacements on any 
existing equipment. Over 30,000 
types and sizes let us offer 


rings in every size... of 
every type . . . for every KO PPERS Prodye 7 
purpose. 


American Hammered Piston 
Ring Division, Koppers Company, 
Inc., Baltimore 3, Maryland. 
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Demonstrating 
BRICKSEAL 


REFRACTORY COATING 


HEATED 
TO 2250° 


Brickseal provides a crackproof, 
vitrified armor for furnace lin- 
ings. The small firebricks shown 
in the furnace were bonded and 
painted with Brickseal and heated 
to 2250°. Directly from the fur- 
nace they were plunged into cold 
water as shown below—a test for 
any material subject to expansion 
and contraction. 

Brickseal is semi-plastic when 
hot, yet hard and tough when 
cold. Brickseal is made in grades 
suitable to heats ranging from 
1400° to more than 3000°. It will 
make any furnace last longer by 
giving new life to your refrac- 
tories. Write or call local dealer 
for a demonstration. 


DOUSED IN 
COLD WATER 


BRICKSEAL 


REFRACTORY COATING 
5800 S$. Hoover St., Los Angeles, Calif. 
1029 Clinton St., Hoboken, N. J. 
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on October 10, 1921, at Centralia, Ill., and 
on May 1, 1936, became gang foreman. On 


Hugh H. Young 


January 1, 1944, he was appointed general 
car foreman, at Centralia. 


O. N. Scuoppert, master car builder of 
the Western Maryland at Hagerstown, 
Md., has retired after 45 years of railroad 
service, 


Obituary 


C. F. DENo, assistant superintendent of 
motive power, Western Lines, Canadian 
Pacific, died on March 19. 


Ermer Hotmgutrst, who retired on Octo- 
ber 1, 1943, as master mechanic on the 
Wisconsin division of the Chicago & North 
Western, with headquarters at Chicago, 
died in that city on May 11. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


BEAVER Pirre Too_s.—Beaver Pipe Tools, 
Warren, Ohio. Condensed four-page cata- 
logue covering current line of Beaver equip- 
ment, with prices. 

+ 


“GRANNY Grip”.—Boyer-Campbell Com- 
pany, 6540 St. Antoine, Detroit 2, Mich. 
Four-page bulletin illustrates “Granny 
Grip” which is described as a cam-lever 
mechanism and chain that grabs up heavily 
laden steel barrels, steel plates, etc., with 
a vise-like grip. Furnished in single-strand 
and double-strand units with Herc-Alloy 
chain. 


+ 


ACCESSORIES AND ATTACHMENTS.—Gid- 
dings & Lewis Machine Tool Co., Fond du 
Lac, Wis. Forty-six-page loose-leaf book 
contains specifications and descriptive data 
on time-saving and labor-saving attach- 
ments and accessories for use with G. & 
L. horizontal boring, drilling, and milling 


machines. Lists also structural features 
and typical applications. 


+ 


ANHYDROPRENE WIRES AND CABLEs— 
Simplex Wire & Cable Co., 79 Sidney 
street, Cambridge 39, Mass. Illustrated 
data sheet gives information about neo- 
prene jacketed Anhydrex insulated wire 
and cable. å 


SHAKEPROOF FASTENERS. — Shakeproof, 
Inc., Division of Illinois Tool Works, 2501 
North Keeler avenue, Chicago 39. Eight- 
page bulletin contains engineering and pro- 
curement data on the new Shakeproo/ 
Q-Two quick-operating fastener for remov- 
able and hinged panels. 

+ 


Bupa Jacxs.—The Buda Company, Har- 
vey, Ill. Bulletin 1040D describes and 
illustrates all the various models and types 
of Buda ratchet, screw and hydraulic jacks. 


+ 


SHEAR CATALOGUE. — The Cleveland 
Crane & Engineering Co., Heavy Machin- 
ery Division, Wickliffe, Ohio. Catalogue 
No. 20110 covers Steelweld pivoted-blade 
shears which are said to be entirely new 
and radically different from other metal- 
cutting shears. 

+ 


Smor PEENING.—Pangborn Corporation, 
Hagerstown, Md. Sixteen-page booklet, 
“Shot Peening—What It Means to You’, 
illustrated with drawings, charts, and pho- 
tographic reproductions, covers the use of 
Shot Peening for increasing fatigue life 
of metals. Gives performance data. 

+ 


AIRCO FLAME-HARDENING APPARATUS.— 
Air Reduction Sales Company, New York 
City 17. Catalog No. 90 describes design 
and use of Airco flame hardening appara- 
tus. Items vary from simple water-cooled 
torches and tips for hardening small parts 
to complete apparatus for use on large 
jobs. Catalogue includes equipment fet 
gear hardening and hardening of both in- 
ternal and external rounds, as well as flat 
surface hardening, and lists a variety oí 
manifold, regulators, valves and seals. 

+ 


“LIGHTING ON THE RArLRoaD.” —General 
Electric Lamp Dept., Nela Park, Cleveland, 
Ohio. Brochure No. Y-610 takes the read- 
er on a quick “tour” of specific lighting 
applications for passenger cars, classifica- 
tion yards, shops, control panels, locomo- 
tives, etc. Intended to “clear the way” for 
a more technical railroad lighting booklet 
now in production. 


BATTERIES FOR TRAIN COMMUNICATION. 
—Edison Storage Battery Division ot 
Thomas A. Edison, Inc., West Orange, 
N. J. Illustrated bulletin contains informa- 
tion on the types of nickel-iron-alkaline 
cells recommended for batteries for operat- 
ing train-communication equipment in ca- 
boose cars, the number of cells required to 
supply desired potentials and electrical data, 
weights and dimensions of cells of all types 
and their construction features. Gives also 
suggestions for proper installation, ven- 
tilation and charging of batteries. 
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* "Our records indicate that out of a total 
of 1,105 freight cars built since 1941, all but 
five flat cars have been equipped with Unit 
Brake Beams, or, in terms of per cents, 
99.55% have been so equipped.” 


(Official figures furnished by the Erie 
Railroad.) 
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With which is incorporated the RAILWAY ELECTRICAL ENGINBER 
(Names Registered, U. S. Patent Office) 
Founded in 1832 as the American Rail-Road Journal 
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BEARING 


ON CINCINNATI 
GRINDING MACHINES 


GIVE YOU 
All THESE 
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CINCINNATI 


@ Did you know that 54% of all privately owned metal 
working equipment in America is more than ten years 
old? Much of it should be replaced because it is un- 
productive. Of course, you'll find war surplus machines 
being offered for sale—many of them comparatively 
new. But before you buy precision grinding machines, 
be sure to check the spindle bearings. If you can’t 
locate a CINCINNATI FILMATIC bearing machine, it's far 
better to buy a new CINCINNATI, and then you will have 
the advantages of FILMATIC bearings. QAnd while 
you're investigating, keep this fact in mind: No down 


2 NO SEIZURE. 
3 NO PAMPERIN 


ADVANTAGES IX 4 Watch sp ie iss 


= 


6” and 10” L (catalog G-537), 10° 
G-490-2), and 14” L (catalog G-533, 


Catalog File gives a brief description of g 


CINCINNATI Grinding Machines. 


LONGER BEARING LIFE 
NO BREAKDOWN 


OUT 


5 stops PECKING OF THE DIAMOND 


mE ae 


pom CINCINNATI Hydraulic Universal 
Grinders are available in 12”, 
14”, 16” and 18” sizes; between- 
center lengths up to 72”. Cata- 
log G-486-3 contains specifications 
for the 12” Grinder, and catalog 
G-474-3 for the larger sizes. 


The FILMATIC PRIN- 
CIPLE. Self-adjusting 
shoes produce inde- 
pendent converging 
oil films which develop 
high radial pressures, 
forcing spindle into 
central position and 
keeping it there. “The 
wedge-shaped oil 
film does the trick.” 


time has ever been charged against a FILMATIC 
equipped CINCINNATI Grinding Machine because of 
spindle bearing failure, and these machines have been 
in operation for years on all types of centertype and 
centerless grinding operations. FILMATIC bearings, 4 
standard feature of all CINCINNATI centertype and 
centerless grinding machines and centerless lapping 
machines, give you longer bearing life, no seizure, no 
breakdown, no pampering of bearings, quick spark- 
out, no pecking of the diamond. GFILMATIC bearings 
are described in booklet No. G-446. Write for your copy. 


CINCINNATI 9, OHIO, U.S.A. 


CENTER TYPE GRINDING MACHINES - 


CENTERLESS GRINDING MACHINES - 


CENTERLESS. LAPPING MACHINES 


CINCINNATI Plain Hydraulic Grinders ore 
able in the following sizes: 4” (catalog G 
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Baltimore & Ohio 


Glenwood Wheel Shop 


A new wheel shop was placed in operation early in 1946 
by the Baltimore & Ohio at its Glenwood (Pittsburgh), 
Pa. repair point. This shop is the first of the consoli- 
dated wheel shops contemplated for the production of all 
wheel work on the B. & O. system. 

Prior to the construction of the new shop at Glenwood 
there were ten wheel shops on the B. & O. These were 
located at Mt. Clare, Md.; Cumberland, Md.; Fairmont, 
W. Va.; Lorain, Ohio; Glenwood, Pa.; Du Bois, Pa.; 
Ivorydale, Ohio; Washington, Ind.; Newark, Ohio, and 
Clifton, S. I. A survey of the general condition of the 
machinery in the ten shops indicated that most of the 
machines should be renewed if a higher standard of wheel- 
shop operation was to be achieved. 

All of the ten shops mounted and stripped wheels and 
some had equipment for turning. the treads of steel 
wheels. Most of them had single-end converted engine 
lathes for truing journals and although a few were 
equipped with double-end gap-type lathes for this pur- 


Features of consolidated wheel 
shop include straight-line pro- 
duction layout, new tools and 
material-handling equipment 


pose, even these machines were more than 25 years old. 
Only one wheel shop had a double-end 600-ton wheel 
press. Some of the boring mills and axle lathes were 
of obsolete design and in poor condition, the ages of the 
older machines ranging from 27 to 48 years. 

A study was made in 1944 covering the consolidation of 
the wheel work at several points, a move which would 
eliminate to a large extent the rehabilitation or renewal 
of the machines in the ten shops. This study resulted in 


Interior of the Glenwood wheel shop looking toward the mounting end—The rack for the stripped axles awaiting recentering is in the 
right foreground—Note the roomy appearance of the shop and the material-handling facilities 
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No. Machine or Equipment No. Machine or Equipment 


1 Press, mounting, 400-ton wheel (proposed location 
2 Jack, axle l 
3 Dollies, wheel 
4 Inspection equipment, axle, Magnaglo (to be installed) 
5 Conveyor, roller (wheels) 

6 Conveyor, pallet, Mathews (axles) 

7 Motor, pabet conveyor 

8 Turntable, roller conveyor 


the selection of Glenwood for the location of the first 
consolidated shop because of its ideal location on the 
system and because a building was available at that point 


The wheels are held in an upright position on the dollies after removal 
from the axle. One wheel is being rolled into the air-operated 
elevator which raises it to the wheel chute opening 
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9 Mills, wheel-boring, Niles (with right- and left-hand cranes) 
10 Crane, one-ton jib, with electric hoist 

11 Rack, axle, three-tier 

12 Lathe, burnishing, Niles 

13 Lathe, axle, Putnam 

14 Lathe, axle, Niles 

15 Press, stripping, 600-ton, Chambersburg 


Key to machine tools and shop equip 


that could readily be adapted to the structural and track 
changes required for a centralized production shop. 

Since its completion early in 1946 the Glenwood 
shop is furnishing wheels to stations previously supplied 
from the old wheel shops at Fairmont, W. Va.; Lorain, 
Ohio; Du Bois, Pa., Newark, Ohio, and Glenwood, with 
the result that the wheel operations at the first four shops 
have been discontinued with the exception of journal- 
truing work. The operation of the new wheel shop is 
producing savings of 2,630 man hours of labor per month, 
equivalent to $3,347, including shop expense, or yearly 
savings of $40,164. These savings are exclusive of those 
effected by the decreased cost of maintenance of the new 
machines as compared to the old machines usèd in the old 
shops. Since approximately $215,000 was expended on 
the project the cost will be amortized in five and one-third 
years. 


General Features 


The shop is designed as a straight-line production 
facility with old wheel pairs stripped at one end, finished 
pairs mounted at the other, and the intermediate opera- 
tions completed in the proper sequence as the wheels and 
axles flow through the shop. Besides the new machine 
tools, a feature of the shop is the use of conveyors and 
hoists to reduce the moterial-handling time. It 1$ 
equipped with six overhead cranes, two of 3-ton, two 
of 2-ton and two of 1-ton capacity, and five 1-ton jib 
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No. Machine or Equipment 


16 Crane, overhead, two-ton, Cleveland Trainrail, with electric hoist 
17 Crane, overhead, one-ton, Cleveland Trainrail, with electric hoist 


18 Track, dolly 


19 Crane, overhead, three-ton, Cleveland Trainrail, with electric hoist © 26 


20 Dolly, wheel (mounted wheels) 
21 Lathe, 50-in., Sellers 
22 Lathe, journal-truing, Betts-Bridgeford 


pment in the B. & O. Glenwood wheel shop 


cranes, all with electric hoists. A 154-ft. motor-driven 
pallet conveyor is the principal means used for the move- 
ment of axles, and roller conveyors move the wheels from 
the cars outside the shop to the boring mills and from 
the machines to the mounting press. 

An important factor in the production of the shop is 
the use of step sizes in turning the wheel-fit diameters 
at the axle lathes. The steps are in increments of % in., 
the minimum diameter being the shop limit for each 
particular size of axle. The step sizes are numbered from 
1 to 13 with size No. 1 being the minimum or shop 
limit, No. 9 the standard and Nos. 10 to 13 over- 
sizes. The wheels are bored to match the axles, a line-up 
of the axles and size numbers being listed on a chart for 
the guidance of each boring-mill operator. This method 
of operation requires that only one nominal size of axle 
be handled durng each working day. 


Sequence of Operations 


The sequence of shop operations starts with the un- 
loading of the wheel pairs from cars at the east end of the 
shop by the stores department. Using a 25-ton American 
Diesel-powered crane with a 60-ft. boom the wheels are 
placed on the storage tracks outside of the shop. They 
are unloaded by a particular size (5 in. by 9 in., 514 in. 
by 10 in., etc.), the one selected being determined by the 
size scheduled for the day’s operation. Each wheel pair 
is now moved on a dolly from the storage tracks to a 
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No. Machine or Equipment 

23 Rack, axle, four-tier 

24 Machine, axle-centering 

25 Tracks, storage, journal-truing 

ack, axle 

27 racks, storage, wheel (to be stripped) 
28 Dol:y, wheel 

29 Elevator, wheel (scrap and claim) 


door opposite the stripping press, but a change to be 
made in this arrangement is shown on the drawing of the 
shop. The change will reduce the work of handling 
wheels to the press and make a supply of wheels imme- 


A scrap wheel rolling down the chute after leaving the wheel elevator 
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scrap wheels and axles at the Gleenwood wheel shop 


Arrangement of outside storage facilities for new and 
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diately available to the operators of the stripping press. 
The press operators pick up a pair of wheels with a 
two-ton overhead crane, move it to the 600-ton Cham- 
bersburg press where both wheels are pressed off simul- 
taneously onto perforated collars placed around the jour- 
nals for protection. Then the pair of wheels is rolled 
out of the press to wheel dollies that hold the wheels in 
an upright position during and after the removal of the 
axle. “These dollies are mounted on a track underneath 
the flooring which permits the wheels to be moved to a 
spot next to an air-operated wheel elevator after the axle is 
removed. From the dollies the wheels are rolled one at 
a time into the elevator which lifts the wheels eight feet 
to an opening in the shop wall from where they roll by 
gravity down a chute to one of four bins. Air-operated 
gates, controlled by a valve near the elevator inside the 
shop, allow the stripping-press operators to select the bin 
into which each wheel goes. They are normally segre- 
gated by keeping all cast-iron, steel or claim wheels 


together in one or more bins depending upon the quan- 
tity of each class. 


Machining of Axles 


The axle from the dismounted par of wheels is placed 
on a four-tier steel rack by one of the dismounting-press 
operators while the other operator is disposing of the 
wheels. As the rack is sloped slightly, the axle rolls 
toward the end adjacent to the axle-centering machine. 
At this station the axle is recentered, the wheel seats are 
calipered and numbered the step size of the wheel-seat 
diameter to which they can be machined. Recentering 
of the axles is done on a single-end centering machine 
but a new double-end machine is being developed for this 
shop which will recenter both ends of the axle simul- 
taneously and also have the capacity to recenter mounted 
axles. From the centering machine the axles are moved 
to another rack in back of the centering machine. When 
needed, they are moved with a one-ton crane from this 
rack to the storage racks at each axle lathe, 24 axles 
being placed at each lathe before starting time. 

The journals and wheel seats are turned on three 
Niles No. 3 double-end axle lathes with a center drive 
and an equalizing chuck and one Betts-Bridgeford lathe. 
The former are new machines while the latter was trans- 
ferred from the Du Bois shop after it was rebuilt. The 
output is 14 to 15 axles per lathe in 8 hours using carbide 
cutting tools and a cutting speed of 85 r.p.m. 

After the turning operations are completed the axle is 
moved on the 154-ft. Mathews pallet conveyor to the 
burnishing lathe, then to the Magnaflux station, and finally 
to the mounting press. The pallet conveyor is driven by 
an electric motor and controlled by push-button stations 
located at each lathe and at the mounting press, making 
a total of six control stations. An automatic cut-off 
switch prevents the axles from overrunning the end of 
the conveyor. 

The burnishing lathe is a Niles double-end type 
equipped with opposed Stellite and high-speed burnishing 
rolls. It has a Neilson tailstock with Timken bearings 
and integral centers. Its output is 48 axles for an eight- 
hour shift. Burnishing can also be performed on the 
four axle lathes as they are furnished with opposed-type 
burnishing attachments. 

Although the dry method of Magnaflux is now used 
to inspect the axles for defects, a Magnaglo machine is 
being developed for this shop which will improve the in- 
spection operation. With this equipment the inspection 
medium is Magnaglo paste suspended in oil. Tt is used 
under a black light in a darkened location and cracks and 
flaws are readily seen in a fluorescent form. 
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Handling and Machining of Wheels 


New wheels are unloaded from cars outside the shop 
and moved directly to the boring mills on roller con- 
veyors. The conveyors outside the shop are portable and 
can be located to suit the cars from which the wheels 
are unloaded. The wheels are carried on the conveyors 
through openings in the shop wall directly to the right 
of the two boring mills where they are in a position to be 
lifted onto the mills as needed. 

Wheel-boring facilities consist of two Niles hydraulic- 
feed mills arranged to utilize carbide tools. They are 
equipped with five-jaw chucks, table brakes, automatic 
feed attachments and hub-facing attachments operated by 
hydraulic feed and traverse. Davis No. 714 special two- 
in-one boring bars with A and B cutters are used. Each 
boring mill has both a right- and a left-hand crane. 

Using the right-hand cranes, the new wheels coming 
into the shop are lifted off of the roller conveyor bringing 
the wheels from the cars. Finished wheels are removed 
from the mills with the left-hand cranes and are placed on 
roller conveyors to the left of each machine which carries 
them down to the roller conveyor running longitudinally 
in the shop. 

All wheels are bored to the chart sizes of axle dimen- 
sions which correspond to the step-size numbers pre- 
viously assigned to the axles, with a proper tolerance 
being allowed to obtain the required mounting pressures. 
The roughing and finishing cuts are made in one opera- 
tion, cast-iron wheels being bored at a table speed of 125 
r.p.m. and steel wheels at a speed of 125 r.p.m. for the 
roughing cut and 39 r.p.m. for the finishing cut. Using 
carbide tools. 2.186 cast-iron wheels have been finish 
bored without regrinding of the tool and all boring tools 
have been designed to last at least eight hours without re- 
grinding. The output of the two boring mills is either 
80 cast-iron or 50 steel wheels per mill per day. 


Mounting Wheels 


The finished wheels move down the conveyors to the 
left of the boring mills under the pallet axle conveyor and, 
by means of the turntables, onto the longitudinal roller 
conveyor which takes them to a point near the mounting 
press. This press is a reconditioned Niles-Bement-Pond 
machine of 400-tons capacity which was transfered from 
the Lorain shop. It is to be replaced by a new type of 


1—O. K. tool holder 

2—O. K. tool bits 

3—Davis finishing cutter 

4—Davis roughing cutter 

ey Moral carbide 
c.i. 

6—Carey-McFall carbide 
(steel) 

7—Carey-McFall carbide chamfer 


tool 
8—Carey-McFall carbide facing bar 


cutter 


cutter 


and bit 
9—Outside-dial micrometer 
10—I nside-dial micrometer and 
handle 
11—Outside micrometer 


12—Inside micrometer 

13—Flange and tread finishing tool 
14—Tread-finishing tool 

15—Flange roughing tool 

ee roughing tool holder and 


it 
17—Apex tool holder 
18—Apex tool bits | s 
19—Carey-McFall right-hand carbide 
tool holder and bit Canishing) 
20—Carey-McFall left-hand carbide 
tool holder and bit (finishing) 
21—Carey-McFall carbide roughing 
tool holder and bit 
22—Axle centering drill 
23—Tread-roughing tool bit 


Cutting tools and micrometers used at the Glenwood wheel shop 


press designed to mount 100 pairs of wheels per day, 20 
more than are mounted with the present equipment. 


(Continued on page 398) 


Left: The boring-mill operator is placing a new wheel on the machine with the right-hand crane. The wheel just finished is suspended from 
the left crane over the outgoing roller—Center: Finished axles and wheels on the conveyors await their turn at the mounting press— 
Right: The axle lathes along one side of the shop 
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The original Swiss Federal Railways 2,200-hp. gas-turbine locomotive built by Brown, Boveri & Co., Ltd., im 1941 


Gas Turbine Locomotives” 


Tae gas turbine incorporated in the first locomotive 
using this type of power is the last link in a chain of de- 
velopments started about 1906. In that year Brown, 
Boveri built the first air compressor for a gas turbine 
constructed by a French firm. During the years 1909-12 
they again participated in the development of another 
gas turbine and about 1924 the introduction of super- 
charging equipment for Diesel engines gave a new impe- 
tus to the development of this type of prime mover. 

In the meantime, the extensive reseafch work on gas 
turbines conducted by Brown, Boveri was responsible 
for the development of the Velox steam boiler. This 
boiler system represents a supercharged combustion and 
evaporative machine. The air used in combustion for this 
boiler was furnished by a gas-turbine-driven air com- 
pressor using the exhaust gases of the Velox boiler. Co- 
incidentally with the introduction of the Velox boiler, 
Brown, Boveri developed the axial blower and with this 
aerodynamically better blades for the turbines and com- 
pressors. 

The first real installation of a gas turbine of large 
power was a 4,000-kw. unit installed in 1939 in a bomb- 
proof-plant of the city of Neuchatel, Switzerland. This 
turbine group operated with an intake gas temperature of 
about 1,020 deg. F and a thermal efficiency of turbine 
and generator of 17.38 per cent. 

Up to this time Brown, Boveri and Company have 
built about 130 gas turbine-compressor groups and more 
than 2,000 gas-turbine-driven superchargers for Diesels. 

* Abstract of a paper preecnces before the A. S. M. E. Metropolitan 
Section, New York, May 23, 1946. Pe 


ief engineer, traction engineering department, 
Comnany. 


Brown, 
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By Walter Giger { 


Experience on the Swiss Fed- 
eral Railways with original 
2,200 hp. unit built in 1941 
leads way to new designs devel- 
oping from 2,500 to 7,500 hp. 


The end of World War II made it possible again to get 
the special materials needed for the construction of gas 
turbines with the result that at the present time the com- 
pany has under construction ten complete gas-turbine 
sets of from 1,600 to 10,000 kw. capacity besides one 
4,000-hp. locomotive gas turbine. 

In 1939 the company started construction on a 2,200- 
hp. gas-turbine locomotive for the Swiss Federal Rail- 
ways which was comp et and placed in service in 1941. 
This locomotive was described in an article which ap- 
peared in the Railway Mechanical Engineer in February, 
1943, page 69. That article described the 2,200-hp. loco- 
motive and gave certain data with respect to the perform- 
ance of it. This article brings up to date the recor 
pertaining to that first locomotive and, in addition, offers 
for consideration proposed designs of gas-turbine loco- 
motives up to 7,500 hp. 

The original 2,200-hp. gas-turbine locomotive has cov- 
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ered a distance of approximately 60,000 miles since it 
was finished in 1941. It had to be taken out of service 
after its test runs due to lack of fuel oil. In May, 1943, 
it was possible to obtain oil for operation on a small scale 
on a non-electrified line of the Swiss Federal Railways. 
Only about 92 miles per day could be ‘made and 22 sta- 
tions had to be served on a local line. The average load- 
ing of the locomotive was about one-third of what it 
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Relation of output, fuel consumption and thermal efficiency to air 
inlet temperature at various ratings 


Considering that the gas turbine locometive is designed 
for long distance travel with relatively high average loads 
and few stops, this was about the worst service that could 
have been selected. However, there was no other line 
available, since all the heavy traffic main lines of the 
Swiss Railways are electrically operated and fuel oil had 
to be conserved. This service was a severe strain on the 
gas turbine plant, since the continuous starting and stop- 
ping meant continually varying temperatures in the tur- 
bine and the combustion chamber. The number of control 
functions thus performed would normally only be reached 
in long distance runs amounting to approximately 10-15 
times the miles covered. 

During this service in Switzerland, which had to be 
interrupted again after nine months of operation due to 
fuel oil shortage, the turbine was in operation approxi- 
mately 1,620 hr. and it was started with the Diesel-engine 
group not fewer than 1,560 times. In October, 1945, the 
Swiss Federal Railways loaned the locomotive to the 
French National Railways and it is now operating daily 
on the line from Basle to Chaumont thus making one 
round-trip of about 350 miles per day. On these runs 
the fuel consumption is about 45 1b. per 1,000 ton-miles. 
This fuel consumption is entirely in line with the results 
of many operating cost studies. 

These studies inclųded the operation of gas turbine 
locomotives on American railroads where the average 
load which the turbine has to develop is higher than on 
the runs from Basle to Chaumont, or for that matter on 
most European runs. For such trains our calculations 
with gas temperatures of 1,110 deg. F at the turbine in- 
take show a fuel consumption of approximately 30 Ib. 
per 1,000 ton-miles. 

Considering the factors that enter into the economy of 
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Weights, 1b.: 
lectrical equipment ..........cce cece cece rere eer scneeres 76,600 
Thermal equipment ........... 60,600 
Mechanical parts ............... 146,200 
Fuel oil, water, sand, crews, etc. . 54,600 
Total locomotive ..........+ss.00 rns 338,000 
Ret axle siascuacon forte neha ac anelsene EE eae es 56,333 


Tractive force at wheels, 1b.: 
Starting, up to 11.2 m.p.h. 
One-hour rating, 27.5 m.p.h. 
Continuous rating, 38.5 m.p.h, 

Maximum speed 


Proposed 2,500-hp. gas-turbine locomotive 
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Proposed 2,500-hp. gas-turbine, freight locomotive—Weight, 260,000 Ib.; maximum speed, 75 m.p.h 


train operation, such as first cost, interest on investment, 
depreciation, maintenance, fuel and crew wage we esti- 
mated that the following savings per year would be 
reached for gas turbine locomotives as compared with 
Diesel-electric units (with 1,110 deg. F of gas tempera- 
ture at turbine inlet) : 

(a) For a passenger train of 7 cars and 750 tons, with 
a 2,500-hp. locomotive, covering 187,000 miles per year in 
high-speed operations, approximately $10,000. 

(b) For a passenger train of 14 cars and 1,450 tons, 
with a 5,000-hp. locomotive, covering about 240,000 miles 
per year in high-speed operations, approximately $20,000. 

These figures were estimated with fuel oil costs of ap- 
proximately 2.7 cents per gal. for bunker oil and about 
4.5 cents per gal. for Diesel oil, or a ratio between them 
of about 3.5. 

The 2,200-hp. gas turbine locomotive built by Brown, 


Table I—Efficiency at the Rail of Various Locomotive Types 


Locomotive Type 
Saturated steam, single expansion .............0.0cce cece ence cues 
Superheated steam, single expansion .............. 
Superheated steam, compound 
hark steam turbine with electric transmission ee 
850 I.hp. high-pressure steam, single expansion ............... 
Condensing steam turbine with gear transmission .. 

0 I.hp. high-pressure condensing steam .......... 
Ses turbine with electric transmission ............ ne 
Diésel-clect Fic: locomotive) anran Aaa TE TA bot aoa aa aE E 


Boveri is the first of its kind. That company has built 
electrical equipment for over 2,000 locomotives. The 
electrical parts of this locomotive are similar to the trac- 
tion equipment previously built and did not involve any 
special problems. A different situation was found with 
the gas turbine plant and special designs had to be de- 
veloped to be able to arrange the necessary machinery 
within the profile of the locomotive. 

The locomotive is built for a maximum speed of 65 
m.p.h. During test runs speeds of 80 m.p.h. were reached 
and the locomotive proved to be one of the smoothest 
running Swiss locomotives. The gas turbine and the com- 
pressor unit also lived up to expectations and no disturb- 
ances were encountered. 

Some difficulties were experienced with the speed-con- 
trol system of the gas turbine. In accordance with sta- 
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tionary practice on Brown, Boveri turbo-type machines 
the speed setting of the gas turbine is effected by an oil 
pressure system. This system was influenced by varia- 
tions in the viscosity of the control oil due to changing 
outside temperatures. It was ultimately replaced by an 
electrically controlled system which worked satisfactorily. 

Some difficulties also were encountered with the air 
preheater. Depending on the kind of oil used and of the 
combustion in the combustion chamber more or less soot 
was deposited on the air preheater tubes. 
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For the runs in France a very heavy oil is used. “On 
one run a combustion control link broke with the result 
that there was a heavy soot deposit on the air preheater 
tubes. This led to a chimney fire in the preheater and 
some of its tubes burnt out. Design changes have been 
made so that such troubles will not occur in the future. 
If the proportion of combustion and cooling air is correct 
smokeless combustion is easily attained, and if this is the 
case less soot will be deposited. 

The combustion chamber presented many difficulties. 
All of them can be solved if the proper heat-resisting 
materials can be obtained. This was not possible during 
the war, but we are confident that the remaining difficul- 
ties will soon be overcome. 

At one time the toxicity of the exhaust gases was ques- 
tioned. Careful tests were made by the Swiss govern- 
ment munitions section. These tests showed that the gas 
turbine locomotive exhaust contains the smallest amount 

of carbon monoxide of any thermal locomotive type used 
today. Gas turbine locomotives can therefore operate 
anywhere that steam or Diesel-electric locomotives are 
permitted, and with greater safety. 

Improvements planned for the future include the opera- 
tion of the turbine at higher temperatures, thereby im- 
proving the efficiency and output, if and when materials 
are available to do this with safety, or to improve the 
efficiencies of the turbine and the compressor, thereby 
gaining considerably in the total economy. Another im- 
portant improvement would be the combustion of coal. 
Extensive research has been made by Brown, Boveri in 
this direction, but a practical solution not yet found. 

It is quite natural that the general arrangement of gas 
turbine locomotive will be similar to that of the Diesel- 
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Table II—Characteristics of 2,500-Hp. Gas Turbine Locomotive 


Total weight in working order, lb. ......--.. ee cece eee e ee eens 338,000 
56,333 


Weight per axle, 1 
Tractive force: 
Starting, 1b. 
One-hour rating, Ib. (at 27.5 m.p.h.) 
Continuous rating, at 38.5 m.p.h., lb. .. 
Maximum speed, m.p.h. .... 
Weight of electrical equipment, Ib. .......... 00-2 e cece eee eens 
Weight of thermal equipment, Ib. ETEO 
Weight of mechanical parts, Ib. 
Weight of fuel, water, sand, crew, etc., Ib. .......- cece eee eee 54,600 


electric locomotive, the Diesel engine with auxiliaries 
being replaced by a gas turbine group consisting of a tur- 
bine, compressor, preheater and combustion chamber. 

[In presenting his paper Mr. Giger showed slides of 
gas turbine locomotive designs of 2,500 hp., with four- 
and six-wheel trucks; a 4.000-hp. eight-wheel truck de- 
sign and a 5,000-hp. twin-body-unit design with six-wheel 
trucks. This latter design is shown here in one of the 
drawings—EpirTor. } 

A 2,500-hp. locomotive, for example, designed for a 
maximum speed of 90 m.p.h., is estimated to weigh ap- 
proximately 360,000 Ib. in working order (144 lb. per 
hp.). It also contains two steam boilers having a total 
capacity of 4,000 Ib. per hr. and boiler feedwater tanks 
of approximately 3,000 gal. capacity. To be able to use 
this locomotive in both directions, when operating as a 
single unit, without turning it around, an operator’s cab 
is included on the stub end. 

The two-unit 5,000-hp. locomotive carries sufficient 
fuel oil for 10 hours operation of the turbines at full load 
and for about 7 hours full-load operation of the steam 
boilers. Its starting tractive force is about 110,000 Ib. 
and the one-hour rating is 55,000 Ib. at 27.5 m. p. h. 
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A 4,000-hp. gas-turbine locomotive—Weight, 440,000 Ib.; maximum speed, 160 m.p.h. 
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Total weight of locomotive, r E TR TE C tie D N 676,000 


Weight per axle: Ihs oyu e aaRS A TAa 56,333 
Tractive force at wheels, lb.: 
Starting, up to a speed of 11.2 mup.b. corsasssicssoosa soris 110,000 
One-hour rating, 27.5 mph... .e eee cece eee e eter e eens 54,600 
Continuous rating, 38.5 mph... cee c cece cece ee eee eee eeee 40,000 
Maximum sped. scccccccceccccsccseccsccesecsseccesseescns 90 m.p.b. 


Proposed 5,000-hp. gas-turbine locomotive 


During our various investigations of tractive-force re- 
quirements we often have come across conditions where 
high horsepower ratings are necessary. As a matter of 
fact most high-speed passenger and freight trains today, 
depending, of course, on their weight, ruling grade and 
speed, require from 4,000 to 6,000 hp. Power demands 
in the future will be even higher than these. The 2,500- 
hp. gas turbine unit mentioned above presents an ideal 
all-around locomotive for light service as a single unit 
or as 5,000-hp. or 7,500-hp. used in multiple-unit. 

Studies undertaken resulted in the design and the sub- 
sequent construction of a 4,000-hp. gas turbine set which 
was recently finished and is now on test in our works. 
Built along the same principles as the 2,500-hp. unit but 
with many improvements, this new gas turbine set is 
expected to show an efficiency of approximately 22 per 
cent as against 19.6 per cent for the 2,500-hp. unit. 

In a 4,000-hp. passenger locomotive equipped with this 
new turbine group, the generator group is gear driven 
and consists of four smaller generators assembled into 
one structure. The cab and underframe assembly rest on 
two eight-wheel trucks. All axles are motor-driven and 
there are no idling wheels. The estimated weight of this 
locomotive is approximately 440,000 Ib. or 110 Ib. per 
hp., and the weight per axle would be about 55,000 1b. 

Being geared for a maximum speed of 110 m.p.h., this 
locomotive would develop approximately 75,000 Ib. start- 
ing tractive force and the one-hour rating would be about 
30,000 Ib. at 40 m.p.h. At full load the fuel consumption 
would be approximately 2,600 lb. per hour. The fuel 
tanks have sufficient capacity for 13 hours full load opera- 


tion or approximately 16 hours at 75 per cent of full load. 


Cost studies were also made for this 4,000-hp. locomo- 
tive and, at the same fuel-oil prices previously mentioned 
with the ratio of 3 to 5 for Diesel and bunker oil, ap- 
proximately $15.000 to $16,000 per year should be saved 
with a gas turbine locomotive as compared to a Diesel- 
electric unit of the same size. 


B. & 0. Wheel Shop 
(Continued from page 393) 


The wheels are lifted from the longitudinal roller con- 
veyor by one of the one-ton cranes and a special hook 
which raises the wheels from a horizontal position on the 
conveyor to a vertical position in the air. A pair of 
wheels, selected to match a particular axle, are moved by 
the crane and placed in the vertical position on the two 
wheel dollies at the mounting press. The axle is moved 
from the pallet conveyor and positioned on the axle jack 
between the two dollies where protecting collars are placed 
around the journals. After the axle jack is raised or low- 
ered to center the axle with respect to the wheels and 
center of axle scribed, the wheels are moved onto the 
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axle, the jack is lowered and the wheels are rolled into 
position on the mounting press. 

After mounting, the pair of wheels is rolled out of the 
opposite side of the press and either loaded directly into 
a wheel car inside the shop or moved by a dolly to the 
outside storage tracks. The location of the new press as 
shown in the layout drawing of the shop will permit the 
wheels to be rolled outside of the shop to the storage 
tracks without the use of a dolly. 


Operation Data—Glenwood Wheel Shop 


Time, Cutting 
Machine Tool Min.* Tools 
Chambersburg 4 
600-ton Press 
Niles-Bement-Pond 6 
400-ton Press 
Sellers 50-in. type 44 
RB wheel lathe 
Betts-Bridgeford 30 
double-end gap-type 


Niles No, 3 type 32 
double-end, center- 
driven lathes (3) 
Betts-Bridgeford 
double-end, center- 
driven lathe (1) 

Niles double-end 10 
brunishing lathe 


Operation 
Dismounting wheels, pairs 
Mounting wheels, pairs 
Turning steel treads, pairs m h-speed steel (18- 


Carbide for cutting; 
stellite rolls for burn- 
ishing j 

Carbide for journals; 
igh- cobalt) 


Truing and rolling jour- 
nals, mounted pairs 


Truing journals and wheel 
seats, second-hand axles, 


1g! 
pairs for wheel seats 


Burnishing journals, sec- Stellite rolls 


ond-hand axles, pairs 


with opposed rolls n 
Boring cast-iron wheels, Niles plain hy- 6 Carbide for roughing 
each draulic-feed wheel and finishing 


boring mills with 

table brake and R.H. 
and L.H. cranes (2) 
Niles plain hydraulic- 9 
eed whee i 


brake and R.H. and 
L.H. cranes (2) 


Carbide for roughicg; 
high-speed (18.4-1) 
for finishing 


Boring steel wheels, each 


* Average floor-to-floor. 


Mounted pairs of wheels requiring the truing of their 
journals are rolled directly to a Betts-Bridgeford double- 
end gap-type lathe having both carriages equipped with an 
opposed-type burnishing attachment. This machine has 
tail stocks furnished with Timken roller bearings, speeds 
of 3, 47, and 52 r.p.m. and four feed changes from 0.0137 
in. to 0.046 in. Using carbide tools, the lathe has an 
output of 16 pairs of wheels in eight hours. 

A Sellers standard 50-in., Type RB wheel lathe is used 
to turn the tires of steel wheels. It has two compound 
tool slides each equipped with a Sellers smooth-finish tool 
holder taking four tools and with hardened-steel inserts 
under fixed forming tools. This lathe is operated at a 
speed of 17 r.p.m. and has an output of 11 pairs of wheels 
in eight hours. 


Shop Production 


In 26 eight-hour working days during last March, 
2,305 pairs of cast-iron wheels and 192 pairs of steel 
wheels were demounted at the shop. The boring mills 
turned out 3,966 cast-iron and 194 steel wheels. Second- 
hand axles turned and burnished totalled 2,001 and the 
same operations were performed on 65 new axles. The 
journals of 410 mounted pairs were turned and burnished 
and 261 mounted pairs of steel wheels had their treads 
turned. 

A total of 2,080 pairs of wheels, including 97 pairs of 
steel wheels, were mounted during the month. The total 
average production per day was 107 pairs of wheels. The 
output of this shop is gradually increasing as more 
refinements are made in the operation and equipment. 


Raltway Mechanical Engineer 
. AUGUST, 1946 


Program | 
A. A. R, Mechanical Division 


Twentieth Annual Meeting to Be Held at 
Congress Hotel, Chicago, August 8 and 9 


Thursday, August 8 


10 AM. Address by L. L. White, vice-president (operations), Chicago & North 
Western 


Address by W. J. Patterson, member, Interstate Commerce Commission 


Address by Clark Hungerford, vice-president, Operations and Maintenance 
Department, A.A.R. 


Address by Chairman R. G. Henley, general superintendent motive power, 
Norfolk & Western 


Report of General Committee 
Report of Nominating Committee 
Discussion of reports on: 
Brakes and Brake Equipment 
Couplers and Draft Gears 
Locomotive Construction 
Lubrication of Cars and Locomotives 


Journal-Bearing Development 


Friday, August 9 
9 A.M. Discussion of reports on: 

Arbitration 
Prices for Labor and Materials 
Geared Hand Brakes 
Tank Cars 
Loading Rules 
Wheels 


Specifications for Materials 


Car Construction 
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Thermal Stresses in 


Wrought-steel Wheels 


T s£ increasing severity of service to which railroad 
wheels are today subjected has created several problems. 
In high-speed passenger service, the chief problems are 
safety, resistance to thermal cracking, and resistance to 
wear. For a period of over ten years, we have carried 
on a comprehensive program of research at the American 
Rolling Mill Company directed toward a solution of 
these problems. These studies have proceeded along 
several lines in an effort to determine the most impor- 
tant factors and the proper balance between them in 
making (1) safe wheels, and (2) serviceable wheels, 
and have directed our work, first. to a study of internal 
stresses in wheels as affected by service as well as man- 
ufacturing conditions, and then to an improvement in 
respect to serviceability. 

An examination of wheels in service has shown that 
thermal cracks may be the source of a wheel failure that 
can result in a serious derailment. An example of this 
sort of failure is shown in Fig. 1. This is a rather thin- 
rimmed wheel, and it is believed that the deep thermal 
crack at O, illustrated also in Fig. 2, weakened the rim 
enough to initiate this failure. For this reason. resist- 
ance to thermal cracking is a primary requirement for 
a safe wheel. 


Cause of Thermal Cracking 


In order to minimize the dangers arising from ther- 
mal cracks, it was necessary to understand the mecha- 
nism of their formation. Our attack on this problem 
started with the examination of wheels in service fol- 
lowed by a metallographic study of the changes in struc- 
ture produced in the tread of the wheels as the result of 


* Associate director. research laboratories, American Rolling Mill Com- 
pany, Middletown, Ohio. 


Fig. 1—Wheel failed in service due to combination of deep thermal 
cracks in the rim and stresses built-up in the plate due to excessive 
brake action 
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By Reid L. Kenyon* 


Stress theory of thermal crack- 
ing of rims, and of extensive 
plate ruptures accompanying 
rim failures, developed and 
demonstrated by ten years of 
study in Armco laboratory— 
Wheel-testing machine permit- 
ting drag braking beyond serv- 
ice requirements a continuing 
factor in study of wheel metal- 
lurgy and mill practice 


brake action. It was found that when thermal cracks 
occurred, there was invariably a change in the micro 
structure of the surface layers of the tread, as shown 
in Fig. 3. The heat-affected area is rather deep, espe- 
cially toward the left-hand or outer edge of the rim. An 
examination under the microscope reveals the tread sur- 
face to be martensitic, a structure of steel that is very 
hard and brittle. Farther in, as the effect becomes less, 
the structure is pearlite, the original condition all through 
the rim. There is a more or less gradual transition 
throughout the thickness of the heat-affected area. In 
order to change the structure of this steel from the orig- 
inal pearlite to martensite requires that it be heated to a 
temperature of at least 1.350 deg. F. and then rapidly 
cooled. A study of all of the effects of such an intense 
localized heating of the surface layers of the tread led 
us to the formulation of a stress hypothesis of thermal 
cracking. 

In order to develop this hypothesis, let us trace what 
happens to a section of a wheel in service. If the brakes 
are applied when the train is running at high speed, a 
strip of metal on the tread surface of the wheel will be 
heated to a high temperature and the strip will tend to 
expand. The expansion is restricted, however, by the 
relatively cool and more rigid metal beneath. and since 
the heated tread goes through a plastic state (in the 
neighborhood of 1.350 deg. F.), it will be compressed 
and permanently deformed or “upset.” On account of 
the circular shape of the wheel, the expansion of the 
tread metal is restricted most in the circumferential di- 
rection and the plastic movement of tread metal must be 
sideward and outward. After the brakes are released, 
the tread metal cools quickly by conduction of heat into 
the rest of the rim and into the rail, and tends to con- 
tract. But on account of the previous upsetting, this 
contraction sets up hoop tension in the tread. Every 
repetition of this heating and cvoling cycle tends to n- 
crease this hoop tension stress and eventually it may 
equal the tensile strength of the steel. Moreover. the 
sudden cooling of the tread metal from ahove 1.350 deg. 
F. constitutes a quench which produces the hard, brittle, 
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Fig. 2—A deep thermal crack 
on one of the fractures shown 
at O in Fig. 1 


martensitic structure. When this metal is highly stressed, 
t cracks instead of elongates, and this is the origin of 
the thermal cracks. This working hypothesis has stood 
the test of about ten years of observation and checking 
against laboratory tests and actual conditions of railroad 
service, It may be properly called the stress theory of 
thermal cracking. 


Need for Wheel Testing 


When we first formulated this hypothesis over ten 
years ago, there were no facilities available for testing 
full-size car wheels under conditions that approximated 
the severity of railroad service. The nearest approxi- 
mation that could be obtained was on a machine designed 
to test cast-iron brake shoes. Arrangements were made 
to make use of the one at Purdue University, Lafayette, 
Ind., and for a period of about three years we conducted 
es tests of wrought-steel car wheels on this ma- 
chine, 

The method employed was to revolve a 33-in. wheel 
at a speed equivalent to 100 miles an hour on the modi- 
fied machine and then bring it to a stop with the appli- 
cation of 20,000-lb. brake-shoe pressure, making the 
tread of the wheel red hot around the entire circumfer- 
ence. Only eight applications like this were required 
completely to wear down a standard brake shoe. After 
the brake application, the wheel was cooled with ice and 
4 water spray, This cycle was repeated until the wheel 
thermal cracked as shown in Fig. 5. As far as is known, 
these are the first thermal cracks deliberately produced 
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Fig. 3—Etched section through 

the rim of a thermal cracked 

wheel, showing heat-affected 

metal near the outer edge of 
the tread 


in a wrought-steel car wheel under controlled test con- 
ditions. 


Development of Plate Stresses 


Although we had succeeded in developing a working 
hypothesis for thermal cracking, it was still necessary to 
explain what caused the rupture to continue around the 
plate or web of the wheel in a circumferential direction 
as shown in Fig. 1. 

The high hoop stresses in the rim are believed to be 
the cause of the thermal cracks, but they also tend to 
cause radial compression forces to operate on the web 
or plate portion of the wheel as indicated in Fig. 6. The 
arrow on the tread represents a radial force equivalent 
to the circumferential tension in the rim. Since the plate 
of the wheel is not in direct line with this force, there 
is a tendency for it to undergo a bending movement 
which actually increases the dish of the wheel. That this 
does actually occur as a result of heavy brake applica- 
tions has been verified by measurements of wheels on 
the testing machine. It appears that the plate or web 
of the wheel acts as a cantilever supported at the hub, 
and the deflecting force is applied at the rim. The in- 
crease in the dish of the wheel flexes the plate. Owing 
to the large volume of metal in the plate, it is conceiv- 
able that an extremely large amount of energy could be 
stored up by its elastic deformation. 

According to the stress theory of thermal cracking, 
repeated heating and cooling cycles have a cumulative 
effect in building up the tread stresses, and these in turn 
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Fig. 4—Micrograph at 50 diameters magnification showing zone through the heat affected area of Fig. 3—The white martensite portion i _ 
adjacent to the tread where the heating and quenching was most drastic—This gradually tapers off into the original pearlite structure of the rim 


produce higher and higher plate stresses. Although in 
many cases the growth of thermal cracks may be gradual, 
it has been observed that they may form quite suddenly, 


and under these conditions the rim of the wheel could: 


be sufficiently weakened to result in a sudden release of 
the stored energy of the elastic deformation of the plate 
of the wheel. Under these conditions it was believed that 
the fracture would be propagated from the thermal crack 
in the rim down into the plate, and at this point the high 
radial compressive stresses in the plate of the wheel 
would produce a tearing action which would literally rip 
the rim of the wheel from the plate and hub. Such fail- 
ures would be practically instantaneous, and, therefore, 
hazardous because of the impossibility of determining the 
dangerous stress condition by inspection before the dam- 
age had occurred. In other cases where thermal cracks 
grow more gradually, it should be possible to remove 


badly thermal-cracked wheels before the rims are suf- 


ciently weakened by deep, long cracks. Although ma- 
chining away the surface metal down to the bottom of 
these cracks would be an economic loss, it would prevent 
the stress concentration at the bottom of the cracks and 
reduce the stress level somewhat by removing the highly 
stressed, heat-affected surface layers of the tread. 

This extension of the stress theory of thermal crack- 
ing provided a working hypothesis for the explanation 
of the mechanism of a certain type of wheel failures. The 
verification of this hypothesis came later after we had 
constructed a specially designed wheel testing machine 
which overcame the serious limitations of the machine 
at Purdue which was primarily designed for testing brake 
shoes. £ 

While our work was still being carried on at Purdue 
University, the need for a quantitative method for meas- 


Fig. 5—Typical thermal cracks 
produced on the tread of a 
wheel during test 
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uring plate stresses became more and more apparent. If 
such a method were available, it should be possible to 
check the validity of the hypothesis just presented. A 
method was developed which was basically similar to that 
used by the National Bureau of Standards for studying 
stresses in bridges, airplanes, and other struc- 
tures. >» 3-4 Four intersecting gauge lines are laid out 
on the surface at each point where the stresses are to be 
determined as shown in Fig. 7. By the use of a special 
strain gauge, these gauge lengths are measured to 
1/30,000 in. Changes in length between the gauge points 
as measured by this special strain gauge can be inter- 
preted in terms of the corresponding stress in lb. per 
sq. in. Due to the complicated shape of the wheel and 
the restraining effect of the surrounding metal, it is nec- 
essary to take into consideration the simultaneous effect 
of stresses in various directions. This is the reason for 
employing four gauge lines intersecting in a common 
point. The calculation of the principal stresses as well 
as those in any desired direction through the point may 
be carried out by employing the principles of mechanics 
and the mathematical theory of elasticity. A presenta- 
tion of the basic theory as well as a discussion of the 
technique of making the measurements and special time- 


Fig. 6—Typical radial wheel section showing the radial force which 

tesults from hoop tension produced by cooling stresses in the tread 

after heating from brake-shoe friction—The dotted outline indicates 

movement of the wheel toward greater dish as a result of this radial 
torce 


saving devices for computing the results have been fully 
described in a paper by Kenyon and Tobin.’ 

This method of stress measurement has been of value 
in several ways. It has been possible to measure not only 
the change in stresses resulting from artificially imposed 
conditions in the laboratory and on the wheel-testing 
machine, but also the actual conditions of service meas- 
ured under regular railroad cars. These tests can be 
made by measuring the gauge lengths on the wheels be- 
fore and after subjecting them to the specified condi- 
tions, and this test is non-destructive. Another modifi- 
cation of the test has been developed for measuring the 
initial or the total stresses in the wheel by sawing out 

1W. R. Osgood, Determination of Principal Stresses from Strains on 
Four Intersecting Gage Lines 45 Deg. Apart, Bur. of Std. Journal of 
Research, Vol. 15, Dec. 1935, p. 851. 

2A. H. Stang and M. Greenspan, Graphical Computation of Stresses from 
Strain Data, Bur. of Std. gua of Research, Vol. 19, Oct. 1937, p. 1034. 

W.R Osgood and R. G. Sturm, Determination of Stresses from Strains 
on Three Intersecting Lines and its Application of Actual Tests, Bur. of 
Std. Journal of Research, Vol. 10, May 1933, p. $59. 

A. H. Stang, M. Greenspan, and W. R. Osgood, Strength of a Riveted 
Von gearing rf Çorved Inner Flange, Bur. of Std. Journal of Research, 
"Stresses in Car Wheels, R. L. Kenyon and Harry Tobin, Reiko 
Mechanical Engineer, December, 1941, cad Janani. 1942. 4 
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the portion of the wheel that contains the gauge marks. 
This is a destructive test but gives-information that can 
be obtained in no other way. 

One of the first uses that was made of this method for 
measuring stresses was to see if there was any change in 
plate stress due to repeated brake-shoe applications in 
the wheel-testing machine. Gauge marks placed on the 
front and back face of the wheel at two locations 90 deg. 
apart were measured before the test was started and 
again after successive applications of the brake shoe 
pressure. Several wheels were tested and in each case 


Fig. 7—Location of gauge lines and “rosettes” for the measurement 
of plate stresses 


there was a progressive increase in the amount of stress 
change. Measurement of the dish of the wheel showed 
this also increased progressively with the number of 
brake applications. The actual amount of increase in 
stress differed with the various tests but ranged from 
12,000 to as high as 38,000 Ib. per sq. in. Fig. 8 shows 
the stress increase in the plate of a wheel after seven 
dragging brake applications (30 min. each at 60 miles 
an hour with 3,500 lb. pressure on each of two brake 
shoes.) The two sets of results for the two locations at 
each position (front side, near rim and near hub and op- 
posite on the back side) are indicated by the duplicate 
figures on the chart. 


More Returns from Wheel Testing 


The means of measuring stresses was a valuable ad- 
junct to the testing facilities offered by the Purdue Uni- . 
versity brake-shoe testing machine. The results of stress 
measurements were so encouraging that it was decided 
to measure similar changes in wheels in actual railroad 
service. Gauge marks were placed on several new wheels 
before they were installed under passenger cars and meas- 
urements were taken at intervals during the life of the 
wheels. This same procedure has heen followed in a 
number of other instances, and although the magnitude 
of the stress changes varies widely in different types of 
service and on different wheels under different cars in 
the same type of service, the changes are always in the 
same direction. In other words, there is a tendency for 
the dish of the wheel to increase and for the plate of the 
wheel to be subjected to radial compressive forces. Fig. 
9 shows the build-up in plate stresses measured on two 
pairs of wheels in suburban passenger service. 

While these service tests were in progress at Purdue 
University, another line of investigation had been under 
way in the Research Laboratories to study the behavior 
of a wide variety of steels in small-scale laboratory ther- 
mal cracking tests. It was found that the steels that 
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were most subject to, thermal cracking were those with 
lower critical cooling rates. All of the alloy steels owe 
their particular properties to their retarded critical cool- 
ing rate, but’ this makes them entirely unsuited for rail- 
road car wheels because of their increased susceptibility 
to thermal cracking and to the formation of extremely 
hard. brittle transformation products on the surface of 
the tread after brake applications. Even the higher-car- 
bon high-manganese wheels of standard A. A. R. analysis 


E 


1 
Stress,Lb. L- 


l 
| 
| 
Stress, Lb. l 
Per Sq. !n.(000) | Per Sq.in.(000) | 
Max. Tang. Rad. Rad. Tang. Mox. | 
+25 43 424 -233 +3 -30 | 
+14 +43 + 8 f -26 4110-35 | 
] 
I 
| : 
-18 -6 -17 424 0 +17 | 
=N -70 ~=19 +30 49 432 | 
a i 
— -1-7 | 
1 N, | 
W, 
of teal | 
9, ra E 0, i 
!  k---------- Ponai + i i 
1 See l ! 
Vt Poo E as er 7 
+ t t 
_ Wheel dimensions, in. 
d — 36 0, — 10 
g — 2% Oz — 10 
1 —5% wi— 1 
n—% we — | 
no — 1 p —7 
r — 2-7/16 


Fig. 8 


were found to be more sensitive to thermal cracking than 
desirable. The carbon and manganese in a 0.75 carbon 
0.75 manganese steel is high enough to affect the critical 
cooling rate and influence the behavior of the steel dur- 
ing the extremely rapid cooling that follows the brake 
application. 

These studies led to the discovery of the general prin- 
ciple that rapid transformation rates are essential for 
high resistance to thermal cracking. As a result, vari- 
ous modifications in analysis,® including the lowering of 
the manganese and the addition of aluminum, have since 
been developed to obtain faster critical cooling rates and 
the greater resistance to thermal cracking which results 
therefrom. Wheels made from some of these special 
compositions were so resistant to thermal cracking that 
tests of them had to await the completion of a more pow- 
erful testing machine that was capable of imposing more 
severe test conditions. 


A Better Wheel-Testing Machine 


By this time the work at Purdue University had pro- 
gressed far enough to demonstrate the value of this type 
of testing and also to indicate the advantages that would 
be gained by using a machine that was specially de- 
signed for testing wrought-steel wheels and that could 
be made to simulate more closely the actual conditions 


"U. S. Patent No. 2,273,047. 
1U. S. Patent No. 2,293,344. 
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of the service. Armco: engineers designed a special 
wheel-testing machine’ which was constructed in the 
wheel works of the American Rolling Mill Company at 
its plant in Butler, Pa. 

` This machine, like the one at Purdue, had a large fly- 
wheel to provide inertia proportional to that which would 
be imposed on a single car wheel under a fully loaded 
railroad freight car. The machine differed, however, 
from the brake-shoe testing machine at Purdue in prac- 
tically every other respect. Sufficient power was pro- 
vided by means of a large electric motor to drive the 
wheel at speeds in excess of 150 miles an hour. Two 
brake-shoe holders were provided in relative positions 
similar to that of clasp brakes and actuated by hydraulic 
pressure which could be accurately controlled and built 
up to pressures of 50,000 Ib. per brake shoe or higher. 
Special provisions were made also for dragging the brake 
shoes under heavy pressure for long periods of time at 
speeds up to 60 miles per hour, thus simulating the action 
of trains on heavy mountain grades. In addition to these 
basic features which were-all designed to make it possible 
to subject the wheel to even more severe conditions than 
would be attained in present service, the machine was pro- 
vided with ample safety devices as well as automatic con- 
trols and numerous recording instruments. 

With the completion of this machine in 1938, the ex- 
perimental work was transferred from Purdue Univer- 
sity to the Butler, Pa., laboratory. The increased power 
and versatility of the Armco wheel-testing machine made 
it possible to extend the scope of the previous testing 
program. . 

One of the most important advantages of the new ma- 
chine was its capacity to apply long, heavy dragging brake 
applications which resulted in a higher build-up of 
stresses than the short, heavy applications to bring the 
wheel to a stop after the motive power was shut off. This 
is probably due to the greater depth of the heat-affected 
layer on the tread caused by the longer brake applica- 


Maximum Plate Stress, 1000 Lb. Per Sq. In. 


Thousands of Miles in Service 


Fig. 9—Change in maximum plate stress with service miles 


tions. Measurements have shown that by this method of 
testing it is possible to raise the stresses in the plate of 
the wheel as high or higher than the yield strength of the 
material. Jn such cases the strain measurements are so 
large that the steel must have been stressed well beyond 
the proportional limit, because the calculated stresses on 
the basis of Young’s modulus of elasticity would be above 
the yield strength of the material. Inasmuch as plastic 
deformation would result from stresses of this magnitude. 
this would automatically reduce the stresses until they 
leveled off at the yield-strength value. Such a condition 
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of stress, however, is high enough to be very dangerous, 
especially if the rim of the wheel is weakened by a deep 
thermal crack. 


_ Testing for Plate Failure 


On account of the danger of a wheel bursting if a 
thermal crack were produced in the rim after high plate 
stresses were built up by drag testing, in our earlier work 


Fig. 10—Wheel failed in service due to combination of deep thermal 
crack and built-up plate stresses 


we carefully avoided any sequence of brake application 
that might cause such a result. We did drag-test a large 
number of new wheels and measured the build-up 
of stress in the plate of the wheels. None of these had 
any thermal cracks in the rim, and so it was decided to 
introduce an artificial thermal crack in the form of a 
hacksaw cut through the rim. The anticipated result 
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- even more severe than actual service. 


followed, accompanied by a noise like that of a cannon. 
The crack progressed down through the rim into the 
plate of the wheel and around the plate in a circumferen- 
tial direction, and was closely similar to the crack in a 
wheel, as shown in Fig. 10, which failed in actual service. 
“This test has been repeated many times with similar 
results and seems to confirm the stress theory of plate 
failure of car wheels. 

During all of our testing work, it had been our inten- 
tion to cool the wheel down to room temperature after 
each brake application before starting the next one. This 
was done in order to minimize the possibility of a wheel 
bursting on the machine due to the increased hoop ten- 
sion resulting from the cooling stresses. It was our con- 
viction that a wheel could never “blow up” except while 
it was cooling. If this were true, it should be possible to 
drag-test a thermal-cracked wheel providing it was quick- 
ly slowed down to a safe speed at the conclusion of each 
drag test. The cooling of the wheel by means of streams 
of water could then be carried on at a very slow speed. 
This procedure has been followed and many wheels have 
been broken on the machine during the cool-down period 
while rotating slowly under a stream of water. In no case 
has a wheel ever broken except during the cooling cycle. 
This is further evidence of the correctness of the stress 
theory of plate failure. 

The wheel testing machine at Butler, the method for 
measurement of stresses, and other research tools devel- 
oped by Armco engineers are being used to study not only 
the behavior of wheels under modern railroad service 
conditions, but to test the behavior and maintain the high 
quality of the standard and special analysis wheels which 
these new tools have helped in developing. They are 
also being used for the development of further improve- 
ments in wheels to meet the ever-increasing demands of 
railroad transportation. 

It is no longer necessary to await the results of time- 
consuming observations in service when new develop- 
ments in car wheels are to be tried out. Without risk 
to the safety of railroad transportation, advance infor- 
mation can be obtained in the laboratory under conditions 
In this way the 
development of these methods of testing has greatly ac- 
celerated the progress in wheel improvements. 
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EDITORIALS 


Car Service 
Improvements of the Future 


Progressive car-department officers are looking earnestly 
into the future to see what improvements can be made in 
operating and maintenance practices, as well as the serv- 
ice rendered by both freight and passenger cars. Many 
suggestions are advanced and, as a practical matter, 
those which promise the largest results quickest should 
be given first consideration. : 

Thinking about freight cars for a moment, there is 
no question that cars are being delayed longer than 
necessary at interchange gateways and often inspected 
several times before getting through a large terminal. 
In many cases, there is a delivery line inspection, receiv- 
ing line inspection and outbound yard inspection, all 
three inspections being made within a relatively short 
period. 

Obviously, such multiple inspections, now common in 
most large terminals, are not required in the interests 
of safety and any other reasons should be “weighed in 
the balance and found wanting” when the result is un- 
necessary delay in forwarding cars and lading to desti- 
nation. Experienced car officers believe that cars must 
move through major gateways in three hours or less, 
instead of 10 hours, as is often required at present, if 
railroads are to hold traffic in the keenly competitive 
era ahead. 

Car-department forces, like railway labor in general. 
have an important stake in railroads and must co-operate 
with managements in bringing about necessary changes 
and improvements, or their means of livelihood will be 
be seriously curtailed. Car inspectors and supervisors 
must work together in making sure that freight cars 
are bad ordered only when necessary, as this entails 
delays and expense. Experience, good judgment and 
common sense are all required in inspecting cars ta 
avoid shopping cars later found not to need repairs. 

One car-department head who believes thoroughly in 
educating train yard forces and developing an adequate 
number of apprentice graduates to replace the trained 
mechanics who retire due to age or other reasons, says 
that these young men should be educated not to become 
“car stoppers” which anyone can do, but to keep cars 
moving to the maximum possible extent consistent with 
safety. 

The perennial subject of more effective commodity 
carding deserves still further intensive consideration. 
Many empty car miles are wasted due to improper se- 
lection and setting of cars for prospective loads. If a 
car inspector specifies that a car is suitable for flour 
loading, no major change in car condition is likely to 
occur while the car is moving even 300 miles to the 
point of loading and yet many such cars make this move- 
ment and are recarded to a lower commodity with at- 
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tendant loss of empty car miles and additional per diem 
expense. 

It is probably that future transportation costs will be 
based on using box cars loaded both ways, and sound 
judgment in commodity carding will be essential to se- 
cure this important transportation result. Empty car 
movements in the future will obviously depend more and 
more upon accurate commodity carding and dependence 
can no longer be placed on inspecting cars from the 
ground without going inside. Neither can the wide 
variance of opinion between inspecting forces be toler- 
ated in the interest of efficient car handling and service. 

Improved standards of maintenance are indicated to 
permit safe operation at modern high train speeds and 
also to minimize service failures with their attendant 
delays. Too many loaded cars are being delayed on ac- 
count of being in bad order. The answer is, of course, 
to repair cars as fully and generally as possible while 
they are empty and provide an adequate number of high- 
speed repair tracks by means of which bad-order cars. 
loaded through error, may be quickly given sufficient 
repairs to permit forwarding these cars in their regular 
scheduled trains if this can be done. 

Practical car men ask for still more standardization 
and interchangeability of such freight-car parts as side 
frames and bolsters of conventional trucks, side bear- 
ings, center plates, striking castings, draft castings and 
attachments, side doors, brake beams, coupler release 
rigging, etc. They also ask for cars designed for easier 
inspection and maintenance. For example, how about 
designing the underframes and brake-cylinder applica- 
tions so that pistons can be seen from either side of cars 
thus avoiding in some instances the need of additional 
inspectors at terminals to make air-brake tests. 

Continued advances in brake-rigging design are defi- 
nitely in order; more and more car men look longingly 
to roller bearings to reduce maintenance and lubricating 
costs and also practically eliminate hot boxes; built-in 
grain doors for box cars are called for, also removable 
bulkheads to cover the two smaller side doors and per- 
mit using automobile cars for grain and similar loading. 
Truck weights are still too large a proportion of tota! 
car weight in most instances, the unsprung weights in 
particular needing reduction as far as practicable. 

The car department head previously referred to sug- 
gests in the passenger-car field design and decorative 
features developed with more consideration to main- 
tenance ; air-conditioning equipment made more efficient; 
both air conditioning and heating better adapted to in- 
dividual passenger requirements; seat supports stream- 
lined and all corners rounded for greater ease in clean- 
ing cars; water systems available for easy cleaning of 
cars both inside and out ; baggage and express cars with 
self-contained pivoted platforms in the door openings to 
facilitate loading and unloading; baggage, express and 


mail car lights which can be reflected tu the outside at 
stations stops so that the addresses on packages, mail 
pouches, etc., can be read more easily. 

These and many other ideas occur to the minds of 
alert and observant car officers and employees. Some 
of the proposals are perhaps impracticable, but sug- 
gestions for improvement of all kinds should be con- 
stantly solicited, reviewed, given a fair trial in cases 
of doubt and generally adopted whenever the result will 
be improved railway service, or reduced maintenance 
and operating expense. 


Production Shop 


Although a great many new machine tools and other 
repair equipments have been installed as individual 
items by the railroads it is seldom that an entire shop 
is laid out and fitted to do one particular job. While it 
is true that there are not many car and locomotive parts 
with the volume necessary to justify being handled 
on a production basis there have always been sufficient 
numbers of car wheels and axles to demount, machine 
and assemble on most railroads to warrant doing some- 
thing about equipping a shop to produce volume work 
efficiently. 

It is refreshing to visit a production facility such as 
the Glenwood wheel shop of the Baltimore & Ohio. 
described elsewhere in this issue, and see what happens 
when a real effort is made to install what most railroad 
machine-shop foremen can, unfortunately, only dream 
about. Without attempting to acclaim this plant as 
the ultimate in wheel shops, and the B. & O. will admit 
that some additional improvements are not only neces- 
sary but will be made, a great deal of credit is due 
nevertheless both to the men who planned it and the 
management that approved and paid for it. 

Advantage has been taken of the inherent production 
possibilities of new machine tools by the development of 
a layout that produces a straight-line flow of work 
through this shop as determined by the natural sequence 
of machine-tool and hydraulic-press operations. This 
layout is supplemented by material-handling equipment 
that accelerates the flow and reduces the non-productive 
time used in moving material, an operation that has a 
tremendous influence on the actual time a machine tool 
or other shop equipment is turning out useful work. 
The material-handling devices have also given the shop 
an added characteristic by removing the back-breaking 
manual labor associated with the lifting and moving of 
heavy wheels and axles. Along with these important 
‘actors in production work a shop procedure that sim- 
Dlifies and speeds up the machining operations has been 
introduced. This is the selection of only one nominal 
size of axle for each day’s work and the use of step 
Sizes in machining both the axles and wheels, a method 
that eliminates the frequent changing of machine set-ups 
and the making of custom-made pits for each pair of 
wheels. Last but by no means least is the equipping 

of the machine tools with the right kind of cutting tools, 

both high-speed and carbide. i 
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Unless these features of the Glenwood wheel shop 
produced at least a reasonable return on the investment 
it would be futile to mention this shop and its equipment 
to practical railroad men. That it does so is evidenced 
by the savings quoted with the shop’s description. The 
figurés are good enough to make us feel that we shall 
see more “Glenwoods” in the near future. 


Power for 
Train Communications 


Electrical men concerned with the requirements of ca- 
boose power for train communications have compiled 
complete data covering the power requirements of each 
type of communication equipment and descriptions and 
specifications of all available types of power generating 
machinery which might be used for this purpose. Such 
information with recommendations for its use will prob- 
ably appear in the form of a report at the forthcoming 
meeting of the A. A. R. Electrical Section meeting to 
be held late in October. 

Compiled data have been given wide circulation 
among those most concerned, but so far have served only 
slightly to crystallize thinking on this subject. One 
man has decided to use a straight storage battery supply 
on cabooses with a third-rail power supply on the ca- 
boose track for charging the batteries. Another says 
it is impossible to apply a third-rail shoe to a freight 
truck but that if a 16-ft. clearance were allowed over 
the caboose track, a satisfactory overhead charging line 
could be had. He adds, however, that caboose-track 
charging should be used only as assurance of fully 
charged batteries at the beginning of the run and that 
most of the power should be obtained from an axle- 
driven generator. Another tells of an axle system used 
experimentally in which a 4-kw. generator driven by a 
flat belt was used to supply power. With a belt ten- 
sion corresponding to passenger-car practice, the belt 
was broken on every trip by coupling shocks. When 
the tension was reduced to one-fourth this amount, the 
belt did not break but the generator output was halved. 
Those using endless V-belt drives with idlers say this 
is not a problem. ; 

One prospective operator says, “I do not wish to put 
batteries on a caboose because they will not receive 
proper attention. At a cost which will be less than that 
of an axle system, I can apply an air-started 114-kw. 
Diesel-driven generator. I can not get propane wher- 
ever I want it, and with such an engine, I can carry 
enough oil on the caboose to run it for a month.” To 
this another replies that such an engine would not run 
on Diesel locomotive fuel, that it would require kero- 
sene, that its operation would not be dependable and 
that fuel cost would be greater than for propane. En- 
gines powered with propane are being used success- 
fully, but some disagree with the use of a combustible 
fuel on the caboose. Gear drives and induction-type 
a.c. generators have been designed as equipment having 
the necessary rugged qualities for caboose application. 

In almost all cases. provision is being made for a con- 
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ductor’s light and for one or two more lights in the ca- 
boose. All of the power plants are of necessity of lim- 


ited capacity, and when the designers are asked what. 


can be done to avoid burnouts and failures when crews 
may add other loads, they suggest that overload break- 
ers can be installed. This is a basic problem and it 
rests with management to work out an understanding 
with train operators to prevent a series of increasing 
demands repeatedly calling for installations of greater 
size. For years it has been considered lese majeste even 
to mention caboose lighting, but now that it has arrived 
through the medium of train communication the usual 
procedure of pussyfooting and compromise should be 
replaced by an agreement which will assure that train 
communication will not be stifled by the introduction 
of accessories which will make the cost of power supply 
. prohibitive. 


Why Have a 
Fuel Equation at All? 


When the railroads first started to use motive power 
that burned fuel other than coal, either in the generation 
of steam or in an internal combustion engine, no doubt 
some railroad executive made an inquiry as to whether 
this new method of hauling trains cost more or less than 
the old way of using coal-burning steam locomotives. 
Like many another inquiry of its kind it probably started 
a whole train of calculations that became more involved 
as the operation proceeded until some statistician came 
forth with the observation that one couldn’t make an 
accurate comparison of costs without taking cognizance 
of obvious differences in the character of the different 
fuels and the manner in which they were used. Out 
of this came the fuel equation and to this day there is 
no generally acceptable method of equating fuel, in the 
form of gasoline, oil, or even wood, to coal. Almost 
every railroad man who has anything to do with the use 
of fuel has ideas of his own. 

Several months ago, in one of our contemporary pub- 
lications the matter of the fuel equation was discussed 
and the suggestion was made that, in the true sense 
of the word, it was not an equation at all because the 
results obtained by the use of the so-called equation did 
not represent equality, nor even consistency. 

It is true that a Fuel Association committee which 
has given considerable thought to this subject over a 
period of years has, by virtue of concentration on the 
subject, exerted influence is getting more and more of 
the railroads to use the same formula now that the use of 
the Diesel-electric locomotive has become widespread 
in all classes of railroad service in all parts of the coun- 
try but when the results that are obtained by the use 
of a single formula by a group of railroads is observed 
there are more and more railroad men asking the ques- 
tion, “Why have a fuel equation at all ?”. 

Let’s have a look at the record and see if there is 
any answer to the question. Anyone can take the state- 
ment published by the Bureau of Railway Economics 
entitled “Unit Fuel and Power Consumption of Loco- 
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motives and Rail Cars” and set down the statistics of 
any group of railroads, classified according to one’s own 
ideas as to the character of equipment, service or kind 
of fuel used. Not having exhausted all of the possibili- 
ties for different groupings we can not say just how 
many kinds of results might be forthcoming. But, just 
out of curiosity, we took a group of 18 railroads—8 
Eastern, 5 Southern and 5 Western—all of which are 
large users of Diesel-electric power in switching, road 
freight and road passenger service. Among these roads 
we find variations in the use of coal, on steam locomo- 
tives, all the way from 574 to 1,138 Ib. per switching 
locomotive-hour and from 5.19 to 7.2 gallons of Diesel 
fuel oil. In road freight service the consumption, on 
steam power, varies from 99 to 153 Ib. of coal per 1,00 
gross ton-miles and from 1.1 to 2.1 gallons of Diesel 
fuel oil per 1,000 gross ton-miles. In road passenger 
service, steam power uses from 10.6 to 23.1 Ib. of coal 
per passenger car-mile and the Diesel locomotive from 
0.23 to 0.64 gallons of Diesel fuel oil per passenger car- 
mile. These high and low figures do not show any 
consistency with respect to territory for, in one case, 2 
Western road known to have poor high-priced coal and 
good low-priced oil showed a better oil-coal relationship 
than a Southeastern road with good low-priced coal 
and good low-priced oil. 

The question has been raised as to the value of the 
fuel equation in the matter of steam and Diesel-electnc 
locomotives used in the same train such as in the case 
of Diesel helpers on steam trains, or vice versa. Rec- 
ords from roads using Diesel helpers indicate that (1) 
it is not possible to record Diesel helper fuel oil on a 
1,000 gross ton-mile basis; (2) that the consumption is 
considerably higher, per locomotive-mile, than on road 
locomotives and (3) that in helper service the actual 
fuel consumption records will probably result in an 
average oil-coal relationship, or equated value, much 
the same as the switching value. 

Without prolonging the discussion of the relative 
values of oil and coal in steam and Diesel locomotives 
we would like here to point to the inconsistencies in 
whatever may be the final statistics that can be tabulated 
on the matter of fuel use. In what, after all, are we 
interested in relation to fuel use? Are we not inter- 
ested in reducing the ultimate cost of the fuel used to 
do a unit of work? For years we have used pounds 
of coal per 1,000 gross ton-miles as a measure of fuel 
use in steam power all the while knowing that it is not 
possible directly to compare the figures of one road with 
another without taking certain related conditions into 
consideration. Now we havea still more accurate meas- 
ure of Diesel fuel use primarily because our methods of 
measuring fuel are more accurate. 

Of what possible value is a fuel equation and its 
resultant figures when all we do is to take two reason 
ably acceptable bases of comparison, scramble them up 
by the use of a formula which many question the accu- 
racy of and come out with a resultant set of figures 
which no one can unscramble after they are cold. So, 
once again we ask, “Why have a fuel equation at all? 
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Coordinated Associations 


Tentative programs for the meeting at the Hotel Sherman, Chicago, on 
September 4, 5 and 6—Allied Railway Supply Association to hold exhibit 


Joint Meetings of Coordinated Associations 


Wednesday, September 4, 10:00 A. M. 


Invocation Opening Ceremonies 
Address . EE EE ha hah EEE cates pete A R. P. Roesch, chairman 
Address |. : baa ae ..... .....W.G. Vollmer, president, Texas & Pacific 


Thursday, September 5, 11:00 A. M. 
Training Personnel in the Railroad Industry—F. K. Mitchell, general superintendent motive 
power and rolling stock, New York Central. This is a committee report of the Locomotive 
Maintenance Officers’ Association to be presented at a meeting which will be attended by the 
members of all the associations. 


Thursday, September 5, 12:30 P. M. 


Luncheon in honor of John M. Hall, director, Bureau of Locomotive Inspection, Interstate 
Commerce Commission. 


Railway Fuel and Traveling Engineers 
Association 


Wednesday, September 4 Address: Diesel Locomotives — O. L. Olsen, 


10:00 A.M. Joint meeting of Coordinated Associations ee Division, General Mo- 
11:60 AM. Address: L. E. Dix, president tors Corporation , 

Report: Air Brakeo—Passen er Train Hand- Report: The Road Foreman and the Diesel 

ling—F. C. Goble, chairman Locomotive—W. D. Quarles, chair- 


2:00 PM. Viewing Exhibit z man : 
eport: Locomotive Firing Practice (Oil)— 
Thursday, September 5 Frank Kurz, chairman 


9:00 A.M. Report: Front Ends, Grates, Ashpans, Arches 
—J. R. Jackson, chairman 


Friday, September 6 


Address: H. H. Urbach, mechanical assistant to 9:00 A.M. Report: Locomotive Firing Practice (Coal)— 
vice president, Chicago, Burlington W. C. Shove, chairman 
and Quincy Report: Smoke and Its Elimination—G. B. 


Report: Utilization of Locomotives — A. A. 
Raymond, chairman 

Address: Air Brakes—C. D. Stewart, vice-pres- 
ident, Westinghouse Air Brake Com- 


pany 

Address: The Road Foreman and the Educa- 
tion of Engineers and Fireman—Theo 
Olson, superintendent motive power, 
Chicago Great Western 


Mechanical Engineer 
1946 


Curtis, Saacan 

Report: Coal—S. A. Dickson, chairman 

Address: Petroleum Products—A. L. Brodie, 
The Texas Company 

Address: The Coal Situation—R. L. Ireland, 
Jr., Hanna Coal Company 

Address: The Coal-Burning Gas-Turbine Loco- 
motive—J. I. Yellott, Bituminous Coal 
Research, Inc. 
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10:00 AM. 
2:00 PM. 


‘9:00 AM. 
10:00 AM. 
2:00 PM. 


10:00 A.M. 
11:00 A.M. 


2:00 P.M. 


9:20 AM. 


10:00 A.M. 
2:05 P.M. 
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Car Department Officers’ 
Association 


Wednesday, September 4 


Friday, September 6 


Joint meeting of Coordinated Associations 9:00 A.M. Report: Conventional Passenger Car—Its Fu- 
Address: F. E. Cheshire, president ture Maintenance — W. C. Barrer, 
Viewing Exhibit chairman , 
Thursday, September 5 Report: r ra ee Equip- 
: ment—Selection, Use aintenance 
Report: Interchange and Billing for Car Re- C. C. Cowden, chairman 
pairs—C. A. Erickson, chairman Report: Painting of Freight Cars — R. B. 
Report: anr Loading Rules—T. S. Cheadle, Batchelor, chairman a 
anyi ; 2:00 P.M. Report: Light Repair Tracks—Layout, Equip- 
Rate ee een a ment and Operation — B. J, Hu 
Report: Centralized Wheel Shop, Layout and £ chairman 
is Operation—L. Topp, chairman Election of Officers 
Locometive Maintenance Officers’ 
Association 
e : Diesel Maintenance — T. T. Blickle, 
Wednesday, September 4 3:00 P.M. Report rn ain e i 
1 9:00 AM. Report: Forging and Heat Treating—W. H. 
ns ee, 10:00 A.M oe Shoe Teak E A. Greame, chairman 
PE ‘ 2 ` : 0 s—E. A. 
Report: Lubrication—J. R. Brooks, chairman 11:00 AM. Report: Maintenance of No. -ET Air Brake 


Report: Safety—W. H. Roberts, chairman 
Report: Welding—G. E. Bennett, chairman 


Equipment—J. W. Hawthorne, chair- 
man 


Master Boiler Makers’ 


Association 
Wednesday, September 4 2:15 P.M. 
Joint meeting of Coordinated Associations 
Address: Myron C. France, president 3:00 P.M. 
Address: T. F. Powers, assistant to vice presi- . 
dent, mechanical, Chicago & North- 3:30 P.M. 
western 
Message: A. F. Stiglmeier, secretary-treasurer 
Viewing Exhibit 
Thursday, September 5 
Paper: Steam Locomotives—A. J. Townsend, 9:10 A.M. 
vice president, Lima otive 
Works 9:30 A.M. 
Report: Post-War Locomotive Boilers—X-Ray 
Development—E. H. Heidel, chairman 10:30 A.M. 
Address: A. G. Hoppe, general superintendent 
car and locomotive departments, Chi- 11:30 AM. 
cago, Milwaukee, St. Paul & Pacific 2:00 P.M. 


Paper: Welding of Alloy Steel Plates in All- 
Welded Boilers — H. L. Miller, Re- 
public Steel Corporation i 
Report: Water Treatment and Locomotive 
š ia, ohn F. Lowe chairman a 
eport: Cinder ng, , Cleanir 
Tubes and Plug E. H. Gilley, chair- 
man 
Friday, September 6 
Address: E. R. Battley, chief motive power and 
car equipment, Canadian National 
Report: i bt — S. F. Chris 
irman 
Report: Flues and Tubes — R. W. Barrett, 
chairman , 
Report: Memorials—H. C. Haviland, chairman 
Business Meeting 
Raliway Mechanical Enters eri 


IN THE BACK SHOP 
AND ENGINEHOUSE 


ee 


Cleaning Diesel 
Oil-Cooler Cores 


Tests performed by the Southern at its Pegram shops, 
Atlanta, Ga., indicated that the oil coolers from its Elec- 
tro-Motive Diesel-electric locomotives were not being 
cleaned efficiently when in the shop for maintenance. Al- 
though the outside surfaces of the oil-cooling cores ap- 
peared clean, these cooling units failed to reduce the oil 
temperature during water-box tests, while a cooling unit 
new from the manufacturer produced a rapid drop in oil 
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The plan and elevation of the cleaning unit 


temperature. With these results as a guide, the Southern 
developed equipment to eliminate this source of potential 
trouble in its Diesel operations. 

The old method for “cleaning” oil cooling cores was to 
soak them in a cleaning solution, blow them out with 
steam, and flush with hot water. The new method is to 
force hot cleaning solution under pressure through the 
cooling core and then to circulate clean hot water through 
the unit. The solution is forced through in the reverse 
direction to that of the oil flow through the cooler when 
the unit is in service. This procedure is used because 
any large particles or obstructions lodged in the core will 
be expelled out of the core in the direction from which 
they entered and not forced through under pressure, thus 
damaging the equipment. The essential parts of the 
equipment, as shown in the illustrations, consist of a 
centrifugal pump, an electric motor, heating coils, a tank 
and the connecting pipes. 

The cleaning solution, heated by the steam coil in the 
bottom of the tank, is drawn through the suction line by 
an Electro-Motive water pump of the type used in Model 
567 and 567A Diesel-engine cooling systems from which 
the spur drive gear has been removed. It is forced 
through the discharge line at a maximum pressure of 40 
b. per sq. in., the relief-valve setting. A 5-hp. motor, 
operatang on a three-phase, 220-volt power source at 
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1,150 r.p.m., drives the pump through vee-belts at a speed 
of 2,012 r.pm. The motor and pump sheaves are 10% 
in. and 6 in. in diameter, respectively. 

The pump suction line is made of 3-in. copper pipe 
with a tubular wire strainer located at the intake opening 
at the bottom of the tank. The discharge line is of 3-in. 
copper pipe reduced to 2-in. pipe at the top flanged con- 
néction and then to 14-in. pipes for the two branch lines 
entering the header. The steam heating coils are of l-in. 
pipe. A 2'4-in. line is used to drain the solution from 
the tank. 

A box cover of jacket iron completely encloses the mo- 
tor and pump when the unit is in operation, the cover 
being in the background of the photograph showing the 
inside of the tank. Hinged covers on the tank, when 
closed, eliminate any splashing of the hot solution on 
workmen or on the floor and other equipment. 

The procedure used by the Southern in cleaning the 
cooler cores is to set a core on the stand and clamp it to 
the header. The tank is then filled to a depth of approxi- 
mately 12 inches with a cleaning solution. Good results 
are obtained at the Pegram shops by a solution composed 
of Oakite Penetrant, 10 ounces to the gallon of water, or 
Oakite No. 9, three gallons to 100 gallons of water. After 
the solution is heated the pump is started and the liquid 
circulated through the core for a time varying between 
45 minutes and one hour. A method of telling whether 
the core is cleaned or not is by comparing the pressure in 
the pump delivery line with the pressure produced with 
a new cooling core on the stand as a standard. 


Cleaning solution being forced through the oil-cooler core 
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The cleaning unit with cover removed from motor and pump 


After cleaning the cooling cores with the“Solution, the 
tank is emptied, filled with water, and clear hot water is 
forced through the cores for rinsing purposes. For this 
reason the cores are usually cleaned in groups, whenever 
possible, to save the waste of cleaning compounds which 
would occur if one core was cleaned at a time. Also, 
when cleaned in groups, two cores can be soaking in the 
solution while one is being washed on the stand. 


Locomotive Boiler 
Questions and Answers 


By George M. Daries 


(This department ts for the help of those who 
desire assistance on locomotive boiler problems 
Inquiries should bear the name and address of the 
writer. Anonymous communications will not be 
considered. The identity of the writer, however. 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler shop 
are invited to submit their problems for solution.) 


Staybolt Stresses 


Q.—Would a staybolt arrangement which produces a maximum 
load of 6,000 lb. per sq. in. on the staybolts be better than one 
which has a maximum load of 7,500 Ib. per sq. in. as provided 
for in Rule 3 of the Locomotive Boiler Inspection Law ?-— 
D. A. K. 


A.—It is preferable to use the arrangement which 
would bring the stress in the stay due to boiler pressure 
as near to the maximum allowable limit of 7,500 Ib. 
per sq. in. as possible. In order to obtain a lower stress 
on the staybolts than the maximum allowable limit. 
either the spacing of the stays has been reduced or 
the diameter of the stay used is larger than is required. 
In either case the construction is made more rigid 
than necessary which is an undesirable condition con- 
sidering that the life of the firebox sheets and staybolts 
depends largely upon the flexibility of the construction. 
The recommended practice is to limit the diameter of 
staybolts in all locations where the water space is 10 
inches or less to 7%-in. diameter for both straight rigid 
and reduced-body stays and to limit the spacing of the 
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staybolt to yield a gross unsupported area not to exceed 
14.06 sq. in. which is equivalent to a 334-in. square. 


Tube-Sheet Ring 
Combined with Brace Feet 


Q.—In supporting the front tube-sheet area around the dry 
pipe, it is often impossible to obtain a good distribution of the 
boiler braces adequately to support the area directly adjacent to 
the tube-sheet ring. We have been advised that some roads com- 
bine the tube-sheet ring and boiler frace feet into one casting. Can 
you furnish us with a detail of such an arrangement ?—M. E. R. 


A.—The tube-sheet ring shown in the illustration is an 
example of a tube-sheet ring combined with the boiler 
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A tube-sheet ring with the boiler-brace feet cast integral 


brace feet into one casting. The brace feet are so located 
as to support the triangular area at the top of the flue 
sheet on each side of the center line. The sides of the 
tube-sheet ring are designed to accommodate the first 
gusset brace on each side of the tube sheet ring. The 
gusset braces are supported by the casting on one side and 
by an angle iron riveted to the tube sheet in the conven- 
tional manner on the opposite side. The tube-sheet ring 
with the brace feet cast integral eliminates the gusset brace 
angle iron on the side adjacent to the tube-sheet ring, this 
making it possible to support the tube-sheet area adjacent 
to the tube-sheet ring in a more efficient manner. 


Efficiency of 
Longitudinal Seam 
Q.—I am enclosing a print of the longitudinal seam used on 
the third course of our Pacific-type locomotive boilers. The ques- 
tion has been raised as to what effect the 3!4-in. hole, as shown 
in section X-X, will have on the efficiency of the seam.—F. I. D. 
A.—As a general rule the efficiency of a longitudinal 
seam is based on a unit section of the seam; a single hole 
that is not uniform along the seam is disregarded. In 
this instance, as a check, the strength of the seam could be 
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Design of third-course longitudinal seam 


computed for the tearing of the plate along the line X-X 
plus one rivet in single shear in the outside row. Resist- 
ance to failure along the line X-X could be computed 
as follows: 


pD 
i P-(d 2 ) ] XTSXtIt+4AXS 
PXTS Xt 
Where 
P = Pitch of rivets on row having greatest pitch = 


18 in. 

d = Diameter of rivet after driving = 1.3125 in. 

D = Diameter of plug hole = 3.25 in. 

TS = Tensile strength of plate = 55,000 Ib. per sq. in. 
t = Assumed thickness of plate = .875 in. 

A = Cross-sectional area of rivet after driving = 1.353 
sq. in. 

S = Shearing strength of rivet in single shear = 44,- 
000 Ib. per sq. in. 

E = Efficiency in per cent. 

Substituting, we have 


3.25 
E = 18-(1.3125+ 2 )55,000X.875+ 1.353 44,000 
18 55,000X.875 
E = 15.0625 X 55,000 x .875+ 1.353 x 44.000 
18 55,000 x .875 
E = 724,882+-59,532=50.5 per cent 


866,250 
In the regular computation of a quintuple riveted butt 
joint, the efficiency through section X-X would not be 
considered. 


Locating Drop Pipe 
For Low-Water Alarm 


Q.—We have several locomotives coming into our terminal 
equipped with low-water alarms. We have instructions that the 
end of the drop pipe is to be one inch above the level of the bot- 
tom gauge cock. What methods are used for determining the 
length of the drop pipe?—R. E. F. 


A.—To obtain the length of the low water alarm drop 
pipe the boiler should be leveled transversely and longi- 
tudinally. A gauge or leveling block is made, the top of 
which is straight and the bottom conforming to the trans- 
verse contour of the crown sheet at its highest point. The 
gauge is made from 24 to 30 in. long and is laid out so 
the center of the gauge corresponds with the vertical cen- 
ter line of the boiler at the highest point of the crown 
sheet. The height of the gauge or leveling block at the 
center is made equal to the distance that the bottom gauge 
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cock is above the highest point of the crown sheet plus 
one inch. The gauge or leveling block is set on top of the 
crown sheet at its highest point and the top of the gauge 
leveled transversely, care being taken to avoid rivet heads. 
The top of the gauge is then the correct height above the 
top of the crown sheet for determining the length of the 
drop pipe. A low-water alarm drop pipe of sufficient 
length with a ring gauge applied is set in place. Next, a 
straight edge of sufficient length is placed on top of the 
gauge or leveling block and extended out to the drop 
pipe; the straight edge is leveled with a spirit level, and 
the drop pipe is marked to correspond with the top of the 
gauge or leveling block. The ring gauge on the pipe is 
immediately secured at the marking and the drop pipe re- 
moved, cut off at the ring gauge, and reapplied. 


Seal Welding of 
Combustion Tubes 


Q.—I would appreciate information on how to eliminate the 
trouble we have in keeping combustion tubes tight in the 
firebox. The tubes are applied in the conventional manner, beaded 
over on the wrapper sheet, expanded and beaded over on the 
firebox side, using No. 15 B.W.G. copper ferrules.—F. I. B. 

A.—The general practice is to seal weld the firebox 
of all combustion tubes as shown in the illustration. On 


Seal weld at firebox end of combustion tube 


some railroads the combustion tubes are fastened to the 
wrapper sheet in the conventional manner while in the 
firebox sheet the tube hole is flared. The tube is then 
rolled into the flared hole and seal welded, thus elimi- 
nating the copper ferrule which is the source of most 
of the trouble. 


“Shop Devices 


Tramming of Locomotive Main Rods 


The advent of the solid, or one-piece, main rod has made 
it necessary that the distance from the center of the main 
axle to the center of the crosshead pin hole, with the 
crosshead in central position. be obtained and accurately 
transferred to the main rod in order to give the desired 
clearance at the front and back ends of the piston. 

The equipment to make this accurate transfer consists 
of a square and a jig made from three trapezoid-shaped 
aluminum plates. The square is placed against the end 
of the axle with the smooth edge directly over the tram 
mark, and the crosshead is placed in the center of its 
travel. One end of the wooden stick is held horizontally 
against the smooth edge of the blade of the square; the 

` other end is inserted through the crosshead. With the 
stick held against the pin holes lines are scribed on the 
stick at the front and back sides of the pin holes. The 
distance from the center between these two lines to the 
end of the stick is the proper length between bearing 
centers for the main rod. 
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Square and jig for obtaining bearing-center distance on the main rod 


To transfer this length to the main rod the jig is placed 
in the hole at the back of the rod. As the jig is self- 
centering, this step determines the center of the hole. Put 
two center-punch marks on the front-end þrass by using 
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Equipment details for tramming solid main rods—Upper: Self-centering 
device for locating center of main-rod back bushing—Lower: Square 
for locating axle center 


a square to transfer the two lines down from the wooden 
stick. Boring between these marks will result in a main 
rod with correct center-to-center distance between 
brasses. 
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With this method for transferring dimensions, only the 
crosshead requires centering. As the distance from the 
crank-pin center to the axle center is equal to one-half 


Self-centering -jig in place on the main rod 


the length of crosshead travel, the distance from the 
center of crosshead travel to the center of the axle is the 
exact length for the distance between bearing centers of 
the main rod. 


Dummy Pin for Crosshead 


The amount of lead when the piston is at either ex- 
tremity of its stroke can be determined without perform- 
ing the heavy work frequently connected with placing the 


Principal parts of dummy crosshead pin with insert showing bushing 
assembled 


crosshead pin in the crosshead. The union link can be 
connected to the combination lever and the crosshead 
moved back and forth by substituting a dummy pin for 
the regular pin, thereby eliminating the necessity of lifting 
the heavier pin and the possibility of having to jump the 
wheels with a bar. 

The dummy pin consists of three main parts: the body, 
threaded on both ends, the collars with internal threads, 
and a three-segment bushing. The taper of the bushing 
matches that of the tapered portion of the body. The 
bushing is circumferentially grooved on the outside, and 
the three sections of it are held together by a %¢-in. 
coiled spring fitting around the groove. This expanding 
feature enables the dummy to fit a wide range of hole 
sizes, 

The false crosshead pin is easily assembled and inserted. 
It fits only in the outside hole of the crosshead, is light, 


and gives a good connection for the back end of the union 
link. The use of this dummy makes it possible to check 
and set the lead before the engine is wheeled or the main 
rods done. 


Air Brake 
Questions and Answers 


The 24-RL Brake Equipment for Diesel-Electric 
Locomotives 


PARTS OF THE EQUIPMENT—LocomoTivE A UNIT 


457—Q.—What is located on the service application 
portion? A.—A service application portion on which is 
located the service application piston to provide an auto- 
matic service brake application in case the safety control 
feature operates. Also, the cut off valve which cuts off 
the supply to the brake pipe and equalizing reservoir 
when the application portion is in the application position. 

458—Q.—What does the filling piece portion consist 
of? A.—A filling piece portion, on which are located the 
first service cock for cutting out the first service operation 
of the brake valve when desired ; a double heading cock for 
cutting-out of the brake valve and the safety control func- 
tions on the second locomotive when double heading and 
the equalizing piston valve portion for reducing brake 
pipe pressure at the proper rate regardless of train length 
(with brake valve in service position). 

459—Q.—W hat does this provide? A.—It provides a 
relatively uniform reduction of brake pipe pressure 
through’a long train with maximum permissible brake 
pipe leakage (with the brake valve in first service posi- 
tion). 

460—Q.—What is connected to the pipe bracket por- 
tion? A——All pipe connections are made to this portion 
permitting the removal and replacement of any of the 
other brake valve portions without disturbing the piping. 
To this portion is also attached the feed valve for main- 
taining a predetermined normal air pressure in the brake 
system. 

461—Q.—W hat type is the S-40-D independent brake 
valve? A.—A self-lapping brake valve which provides 
for the independent application and release of the loco- 
motive brake. 

462—Q.—W hat does the combined equalizing and re- 
duction limiting reservoir provide for? A.—The equaliz- 
ing reservoir provides for operating volume sufficient to 
stabilize the equalizing piston operation. The reduction 
limiting reservoir provides a volume into which the 
equalizing reservoir equalizes at the service rate at the 
beginning of a brake application in the first service posi- 
tion of the brake valve. Also, during a safety control ap- 
plication it serves as a first reduction reservoir if the 
rotair valve is set for long train operation and as part of 
the total reduction limiting reservoir volume if set for 
passenger service. 

463—Q.—W hat is the purpose of the second reduction 
reservoir? A.—A second reduction reservoir, added to the 
first reduction reservoir, limits the brake pipe reduction 
to that required to obtain a full service brake application 
during a safety control application, providing the brake 
valve handle is moved to lap position when the application 
is initiated. 

464—O —What is the function of the first suppression 
reservoir? A.—This reservoir is connected to the face of 
the split reduction timing valve diaphragm for the pur- 
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pose of holding the split reduction check valve closed and 
providing a tinie interval between the first and second re- 
duction of a split reduction of equalizing reservoir pres- 
sure during a safety control application. 


465—Q.—What is the purpose of the controlled emer- 
gency portion? A.—It controls the rate of locomotive 
brake cylinder pressure build-up during emergency ap- 
plications. 

466—Q —How is this set up? A.—It is set up manually ` 
by the position of the K-2 rotair valve to provide for a 
controlled rate of emergency brake cylinder build up on 
long freight trains and non-controlled emergency brake 
cylinder build up on short freight or passenger trains. 

467—Q.—W hat is the purpose of the K-2 rotair valve? 
A.—To set up the brake equipment for a short train or for 
passenger service (a) non-controlled emergency or, (b) 
straightaway safety control application. For long freight 
train service, (a) controlled emergency, (b) split reduc- 
tion safety control application, and (c) lap position on 
the non-operating end of a multiple unit engine or dead 
engine to prevent independent brake valve operation. 

468—Q.—W hat does the D-24 control valve automatic- 
ally control? A-—The D-24 control valve automatically 
controls the B-3 relay valve which in turn controls the 
flow of air from the main reservoirs to the locomotive 
brake cylinders when applying the brakes; from the 
brake cylinders to atmosphere when releasing the brakes. 
and automatically maintains locomotive brake cylinder 
pressure against leakage when holding the brakes applied. 

469—Q.—What other functions does it perform? A. It 
performs other functions such as emergency sanding or 
emergency power cut-off and emergency transmission in 
emergency application, accelerated release after emer- 
gency and main reservoir charging on a locomotive han- 
died dead in a train. 

470—Q.—What does the B-3 relay valve do? A.—It 
relays the application and release operation of the control 
valve. 

471—Q.—W hat does it reproduce? A.—It reproduces 
in the brake cylinders, the equivalent air pressure estab- 
lished in the displacement reservoir. 

472—Q.—Why are the auxiliary, emergency and dis- 
placement reservoir combined in one structure? A.—In 
order to conserve space and keep the weight as low as 
possible. 

473—Q.—What does the auxiliary reservoir provide? 
A.—The air supply for the proper functioning of the 
control valve service portion. 

474—Q.—What does the emergency reservoir provide? 
A.—The emergency reservoir air is used to provide the 
quick recharge and high emergency pressure features. 

475—Q.—What does the displacement reservoir pro- 
vide? A.—The required operation volume to the relay 
valve to develop the proper brake cylinder pressure for a 
given brake pipe reduction so that the braking force de- 
veloped on the locomotive is uniform with that on the 
cars of the train. 

476—Q.—What is the purpose of the main reservoir 
cut-off valve? A.—To protect against loss of main reser- 
voir air in case of a broken main reservoir pipe. 

477—Q.—How much main reservoir pressure will be 
retained? A.—Approximately 85 lb. air pressure will be 
retained in the main reservoirs by the cut-off valve for 
braking purposes, if the main reservoir pipe between the 
locomotive units is broken. 

478—QO.—The two air filters are so located to protect 
which devices? A——The one in the main reservoir pipe is 
for protection of the automatic and independent devices. 
and the other is for the protection of the control valve and 
relay valve. 
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With the 
Car Foremen and Inspectors 


A Future fer 


The Standard Journal Box?” 


Tue journal-box assembly is one of the important 
items coming under A. A. R. Mechanical Division Stand- 
ards and Rules. There is no single mechanical part on 
the entire railroad that has received more official talk ; 
certainly among mechanical men it has been the leading 
competitor of the weather as a subject for conversation 
and discussion. It is an interesting fact, however, that 
the mechanical improvements to the assembly down the 
years have been minor. Is this because the strict stand- 
ards and rules of the A. A. R. has stopped development ? 
Or is it because the basic idea of the assembly is so good 
that it cannot be improved? Any mechanical design 
to be continued without essential change during this 
long period of railroad history has to be good. The fur- 
ther we get, in an endeavor to improve its design without 
interfering with interchangeability, the more respect we 
must have for the earlier generations who were respon- 
sible for the waste-packed journal-box assembly. 

It is my opinion that the conventional journal box 
assembly has become static partially because standardiza- 
tion is a formidable bulwark against change, and partly 
because of the high operating efficiency of the assembly. 
Considering standardization, under the A. A. R. rules 
periodical inspection of the journal-box parts and re- 
newal of bearings and other parts is provided for. 
Standard parts are stored at all repair points throughout 
the country. The work is performed by handling line and 
owner billed through the A. A. R. at a fixed unit price. 

The railroad mechanical forces at car repair and serv- 
icing points have evolved through the years and are 
established under labor agreements that cannot be readily 
changed. These forces are not necessarily schooled in 
handling precision mechanical work, but are experienced 
and efficient in handling the relatively rough operations 
of repairs and maintenance of the conventional journal- 
box assemblies. The present A. A. R. standard journal 
bearing and associated parts in service and in stock 
throughout the country represents a very large invest- 
ment in material. If the journal bearing were changed 
to the extent that the related parts of the box assembly 
required alterations or changes, this would constitute a 
costly major operation and result in considerable con- 
fusion during the transition period. 

For the above reasons, any change in the design of 
the highly standardized journal-box assembly pointing 
towards improving its performance must be analyzed 
carefully from both a practical and economic standpoint. 


Standard Bearings Reliable 


The overall performance of the railroads in handling 
the unprecedented volume of business during the war, 
* Paper 


Ps ed at the May, 1946, meeting of the Car Foremen’s As- 
sociation 
t Railway Service and Supply Corporation, Indianapolis, Ind. 
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By L. D. Grishaum f 


Are the precision and close 
tolerances of roller-bearing 
dimensions applicable to the 
standard waste-packed journal- 
box assembly? The author be- 
lieyes the answer to be yes. 
His reasons are challenging 


emergency has been accomplished with a remarkably low 
rate of train delays attributed to the design of the present 
car journal bearing under freight and passenger equip- 
ment in interchange service. General performance of 
the conventional journal bearing has been satisfactory 
and, aside from the economic consideration, there does 
not appear to be an urgent necessity for changes in its 
design or construction. Therefore, despite the impor- 
tance of the bearing and the great number replaced an- 
nually, little effort has been made to improve its per- 
formance. 

If the failures responsible for train delays during any 
period are considered in relation to the number of jour- 
nal days in that period, the efficiency of the assembly is 
better than 99.9 per cent. Regardless of its efficiency, 
however, the bearing and assembly is fortunately sus- 
ceptible to improvement. If the 125,694 car set-outs due 
to bearing trouble in freight cars in 1945 with the 
resultant loss of time, service, and revenue is not a suf- 
ficient reason for improving the setup, certainly there 
is an economic necessity for change to the assembly that 
required approximately 6,000,000 bearings to produce the 
36,997,000,000 freight car miles in 1945 with a life in 
round figures of 6,000 car miles per bearing applied. 
When we consider that the babbitt lining is consumed at 
the rate of about one thousandth of an inch per 1, 
bearing miles after the initial wearing-in or wiping-in 
period, and starting with 14 in. lining at the crown, it 
would be reasonable to expect better than 200,000 miles 
per bearing. However, at the end of their average life 
bearings are removed for one of many reasons but seldom 


. because of crown wear since only three in every 100 


bearings removed are worn out at the crown. 


Economic Improvement Needed 


It is my opinion that in spite of the well established 
standardized procedure of the A. A. R. and the operating 
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efficiency of the journal-box assembly, there is now an 
urgent economic need to improve the bearing and the 
related parts of a journal box; to review and modify 
rule 66 where necessary to accomplish a big reduction 
in condemnable parts under the rule and to reduce the 
number of bearings that are scrapped outside the rule, 
such as wheel-change bearings; and to insist on better 
material and manufacturing practices in order to reduce 
the too large percentage of bearing removals contributed 
by manufacturing defects. -This leads us to the question 
as to what direction we can take to improve the pres- 
ent journal-box assembly set-up. 

It would appear that the greatest possibility for im- 
mediate improvement of the conventional assembly is in 
the direction of better workmanship in finish and in the 
assembly of the essential parts in order that the dimen- 
sion and finish influence on defect and failure may be 
more closely controlled. The determinable factors of 
design responsible for the natural limits of the life of 
the assembly are the proper materials for the loads and 
speeds and the proper conformity of the parts. I am 
not so much concerned with these engineering factors 
because they have been proved adequate as witness the 
high operating efficiency in spite of the abuses. 

There are, however, a great many different factors 
that influence the operational life obtained from the bear- 
ing. Among these may be included inadequate or in- 
correct lubrication which covers the entire subject from 
improper oil and waste through poor renovation and 
preparation of packing to wrong practices of application 
and servicing. Among these factors are excess wear 
caused by abrasives that enter the box through inade- 
quate box closures; faulty dimensions of bearing and 
wedge due to manufacturing and running tolerances on 
the too liberal side; lack of adequate machining of the 
bearing and arts; external violence; and many others of 
like incidental nature that are avoidable and are, there- 
fore, not subject to any law capable of being reduced to 
mathematical expressions. Under normal times the de- 
gree to which a railroad has corrected the incidental 
factors of journal performance can be weighed in the 
operating records and measured by their cost records of 
both direct and indirect lubrication. However, today 
the turnover of equipment on line is so rapid and such 
a relatively few home cars are seen on the owner’s line 
that the necessity for adequate universal practices be- 
comes most apparent. 

There are some who see the present waste-packed 
standard bearing assembly in freight service replaced by 
roller bearings, and a new freight truck incorporating 
roller bearings is now being road tested. Personally, I 
am convinced that the possibilities of improving the 
A. A. R. journal-box assembly has not been seriously ex- 
plored and those developments already available have not 
been adequately tested under official sanction. My im- 
pressions are that great advances are possible through 
design, workmanship, and ‘material which would provide 
an assembly that would make the change to roller bear- 
ings a very questionable economic procedure. Truly the 
roller bearing does not present the service problem to 
the car men that he encounters with the present waste- 
packed box. 


Closer Fits Between Parts 


I do not believe, however. that the variation in the 
service requirements between the two bearings is due in a 
large measure to fundamental differences of design, but 
because by the very nature of the roller bearing the manu- 
facturer has taken every advantage to eliminate from 
his setup all causes for incidental failures that are re- 
sponsible for the service demands of the standard setup. 
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The roller bearing is manufactured or assembled in its 
entirety by the supplying company and he measures his 
tolerances in thousandths or even tenths. He further 
insists on strict dimensional adherence in truck, wheel 
and axle specifications to assure proper performance, 

Contrast this to the universal procedure with the 
standard bearing where the railroads buy a bearing from 
one manufacturer, the wedge from another, and the box 
from still another, etc.; all of these parts being rough 
cast with a minimum of machining and all with a very 
liberal manufacturer's tolerance and a more generous 
operating tolerance. In fact, the difference at present 
between opposite box assemblies on the same axle can 
be measured in fractions or even inches. Illustrating 
this, the lining of a 514-in. by 10-in. bearing is either 
rough cast or broached to 5%g-in. diameter. The cor- 
responding journal diameter can vary from 51⁄4 in. when 
new to 5 in. before axle is condemned in road service. 
Therefore, a 594 g-in. bearing is applied to a journal with 
a permissible diametral running clearance from 4¢ in. 
to %, in. The length of the journal, likewise, may vary 
from 10 in. for a new axle to 1014 in. shop limit and 
105g in. road service limit. We can conceivably be 
close to condemning limits on one side of the axle and 
approximately nominal on the other end in which event 
the wheels could not possibly track, the bearing crown 
would be diagonal to the center line, and the lateral 
thrust in both directions would be taken on the same 
side of the axle. 


For a long time I have been convinced that a journal 
assembly could be put together with standard parts all 
properly machined to nominal dimensions and with an 
adequate finish on all contact and wear surfaces so that, 
when this assembly is applied to a properly finished 
journal and the box packed with a high-grade sponging 
protected by tight box closures, a trouble free operation 
with a minimum of servicing would result. This sug- 
gested the idea of a single company taking the responsi- 
bility for furnishing the complete box assembly with all 
the mechanical parts finished to nominal dimensions and 
all made to limit gages in order to insure continuity of 
conformity when replacements are necessary. We have 
finished and fitted the principal parts of journal-box as- 
semblies in our shop which are operating in both pas- 
senger train cars and locomotives with results that have 
far exceeded our expectations. They have completely 
confirmed the contention that, with the exception of ac- 
cidental failures that cannot be controlled, there is no 
reason why, with the present journal box assembly re- 
fined and more accurately finished, it is not possible to 
eliminate or at least control the defects and failures that 
occur by the thousands for reasons that we all know but 
which are not corrected. 

After a quarter centiiry of intimate contact with the 
practical and technical problems of journal operation and 
lubrication, I sometimes wonder whether the railroads 
will ever become sufficiently dissatisfied with the static 
condition of such an important part of their plant that 
a specification of performance will be prepared and in- 
sisted upon to replace the specification of design under 
which all parts must now be finished. If you men 
charged with the maintenance and operation of cars were 
given the responsibility of defining exactly what you 
would consider an adequate performance in the operation 
of a car journal as it affects maintenance, service re- 
quirements, life of parts, etc., and the railroad would 
demand as a minimum that performance specification, 
then I believe the conventional journal box assembly 
would be improved and developed to a degree where it 
would become competitively comtemporary with the 
roller bearing. It already has the decided advantage of 
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weight and price over the roller bearing. to say nothing 
of the other established facts mentioned elsewhere in this 
paper. If, however, we are going to continue with prac- 
tices and designs used twenty-five years ago, have we 
the right to expect anything better than the performance 
records of the time? 

One current illustration is the question as to whether 
the emergency bearing or the pre-war bearing is to be- 
come the A. A. R. standard. This question is heing 
investigated once again by the bearing development co- 
mittee for a report and recommendation to the general 
mechanical committee. The emergency bearing was so 
named because its light weight resulted in the saving of 
strategic metals during the emergency. It is the writer's 
opinion, however, that the superior design of the bear- 
ing was responsible for a far greater saving in metals 
by its better performance and fewer defects than its 
lighter weight could possibly save. 

The dimensional changes to the pre-war bearing that 
the war brought into general use in the emergency bear- 
ing was the result of a careful study into the causes for 
and the possible remedies that could be readily applied 
to overcome condemnable defects under rule 66 that was 
responsible for a large percentage of bearing removals. 
The principal changes that distinguish the new from the 
old bearing were carefully considered and recommended 
by Committee 5 of the Car Department Officers’ Asso- 
ciation. This recommendation was successfully acted 
upon by the association and is reported in its 1940 pro- 
ceedings. Although the weight of the bearing was the 
reason for its use in interchange equipment during the 
war, it was not a consideration in the acceptance of the 
bearing by the Car Department Officers’ Association, but 
rather because the changes recommended resulted in a 
considerable overall improvement in bearing perform- 
ance. 

In 1935 we constructed a full size functional model 
of a complete axle assembly in order to ascertain, if 
possible, the effects of lateral and variable tolerances 
of the respective parts of the journal box. It was im- 
possible to visualize the thousands of conditions that 
could exist in one axle assembly by changing the many 
and sundry permissible variables in the parts. Three 
basic changes in the dimensions of the journal very soon 
suggested themselves. First, it was observed that in 
either direction of lateral with a nominal dimensioned 
assembly the journal could move % in. in one direction 
and 546 in. in the other. This means that in every new 
assembly e in. of end wear at the collar had to be 
taken before the fillet end of the assembly could function 
as a thrust member. The obvious correction for this 
was to increase the thickness of the collar lug on the 
bearing by «e in., as the differential in lateral was the 
14, in. clearance between the wedge and the bearing 
collar when all parts of the box were on center. This 
not only stabilized the lateral, but had the additional 
advantage of strengthening the collar lug, reducing the 
shock load on the collar, and decreasing the movement 
of the wedge in the box. 

Second, it was observed the C dimension or overall 
width of the wedge and bearing were identical with 
each other and had a generous plus or minus tolerance. 
In many cases, therefore, the bearing was wider than 
the wedge which resulted in the bearing rather than the 
wedge taking the side thrust on the post or side lug of 
the box. This resulted in a large number of bearings 
being removed on account of spread linings. The cor- 
rective measure was to reduce the C dimension by taking 
some of the excessive metal from the bearing rails. 

Third, it was apparent that by setting the side lug 
of the bearing forward the collar end wear caused by 
axle lateral could be controlled to the.extent that the 
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lugs were moved. The effect was identical to shortening 
the bearing at the journal collar end but without a re- 
duction in effective bearing area. Because any lengthen- 
ing of the journal from the center line to the fillet in- 
creases lateral, and the increase in length from the center 
line of the journal to the collar has no effect on lateral, 
but has the same beneficial effect on end wear as would 
removal of the collar, we set up a condition that would 
take care of the majority of cases in passenger uip- 
ment by moving the lug forward a maximum of % in. 

Fourth, by utilizing the depressed-back feature in the 
bearing the principle of loading was changed from a 
single point to two points which completely changed the 
shape and size of the effective crown area resulting in 
greater safety, longer bearing life, and fewer failures. 

It is to be noted that the above changes had to do 
with dimensional conditions that were simple and in- 
expensive and were effective in greatly reducing the 
number of condemnable bearings. The following survey 
involved 11,054 bearings of which 8,261 were pre-war 
and 2,793 were of the emergency design. The investi- 
gation disclosed 16.62 per cent of the pre-war bearings 
were removed for end wear while only 3.11 per cent of 
the emergency design were condemned for the same cause. 
Because the journal under the emergency bearing has 
Y in. more free movement on a side than the pre-war 
setup before the journal collar can contact the bearing, 
it is apparent that end wear to some degree is a truck 
condition that the bearing cannot overcome. 

The inspection further disclosed that 16.55 per cent 
of the pre-war bearings had a lining spread of 14 in. 
or more below the bottom of the brass. This compared 
to 0.18 per cent for the emergency bearing. While this 
record speaks for itself, unquestionably the 0.18 per cent 
indicates a small number of wedges that are considerably 
under the specified width. 

Approximately 50 per cent of the pre-war bearings 
as compared to 73 per cent of the emergency bearings 
were not condemnable under rule 66, the removals ap- 
parently being the result of wheel changes, as the railroad 
making this study, require the application ‘of new bear- 
ings on journals of the replacement wheels. By greatly 
reducing the number of condemnable bearings it is to be 
expected that a larger number of good bearings would 
be removed due to wheel changes. This is further evi- 
dent by the fact that, out of 1,281 emergency bearings 
examined for the possibility of relining, 590 or 46.05 
per cent were physically satisfactory, while out of 1,332 
pre-war bearings, only 86 or 6.5 per cent were in physical 
shape for relining. 

The above comparative figures are quoted in support 
of a bearing that is on the railroad because it was lighter 
in weight and, therefore, offered an opportunity to save 
strategic metals during the war. It should be continued 
in service because it is a far superior bearing to the 
pre-war standard, and because it is a step in the direction 
that must be followed if the irrherent possibilities in both 
the efficiency and economy of the A. A. R. journal box 
assembly are to be realized. 

We can expect a decided change in the attitude and 
interest of both suppliers and railroads in regard to the 
developments and improvements in the solid type journal 
bearing and assembly. There are some interesting new 
ideas in the process of being developed and perfected 
(one a flange or hood type journal box cover) that are 
very encouraging and should practically eliminate the 
natural hazard of waste-packed lubrication. However, 
the important first step that requires no major changes 
in the present functional system is to refine the con- 
ventional assembly to assure its maximum performance; 
and, if we do that, I predict that it will be a worthy 
competitor for anything that the future may develop. 


Ral Mechanical Engines’ 
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The A.A.R. Price Clerks’ 


Mi ucu has been said, and justly so, about the various 
phases of car department work, both operational and 
supervisory functions, which brings us eventually to that 
important phase—the pricing of billing repair cards. I 
am going to try and relate for you in the short time 
allotted to me some of my observations. 

The billing repair card in the first place must be prop- 
erly and plainly written, and should then be carefully 
checked by the car foreman for any omissions or errors 
before being forwarded to the general office for pricing. 
When this is not done, I will enumerate just a few of 
the reasons why the bill clerk finds it necessary to return 
the repair card to the originating point for correction or 
further information. 

Take the case of a missing coupler or draft gear. When 
writing up a missing coupler, failure to show whether 
the car was stenciled for the type of coupler required or 
the type used in the opposite end makes it necessary to 
return the repair card: The same goes for a missing 
draft gear, especially so when an approved gear is ap- 
plied and no information shown whether the car was 
equipped with a non-approved or obsolete gear. 


Pipe Connections—Brakes 


Pipe connections are a problem to every price clerk 
on every railroad, I am sure, and have cost the railroads 
quite a sum both from the standpoint of clerical time lost 
in returning the repair cards for corrections and improp- 
erly-priced repair cards. For example, take this particu- 
lar case—a repair card was received covering the applica- 
tion of a coupling to the train-line pipe at the B-end of 
the car, and only one connection was shown. When this 
repair card is returned to show the correct number of 
connections, we usually receive the same answer—repair 
is correct as written, as it is my understanding no charge 
can be made for R & R of angle cock and air hose and 
nipple. Please advise if my understanding is correct— 
needless to say he is properly advised. 

There is also the case where the write-up man fails to 
show threads cut for pipe over 12 in. in length, or if 
the darn pipe is single or double strength. All these 
things add to the headache of the price clerk, which re- 
minds me while we are on the subject of pipe, I might 
make a few remarks about air brakes. A common error 
here is the failure to show which is defective, when the 
combined cylinder and reservoir are renewed. | Also, 
when the retainer valve is renewed at the same time the 
air brakes are cleaned, we must show the type of retainer 
valve removed and whether the body was broken when 
renewed in kind. And last but not least, when the AB 
release valve is renewed, the new parts must be itemized. 


Wheels—Brake Beams 


Our chief worry in connection with wheels is that when 
wheels are renewed, we are seldom let in on the secret 
as to whether the wheels applied are standard to the car, 
or just what kind of wheels are standard to the car. In 
the case of multiple and one-wear steel wheels, it is often 
necessary to return the repair cards for information omit- 
ted, such as over-all amount of service metal, amount to 
be turned, or whether full-flange or non-full flange. I 
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am sure that if each of you stopped to realize how much 
money is lost by your railroad on account of having to 
confine the charge for wheels applied to new or second- 
hand cast iron, through failure to show the type of wheels 
standard to the car, this common error would be stopped 
at its source. 

When the No. 3 brake beam is applied, information 
as to the type standard to car must be shown according 
to stenciling on the car or the type of the majority of 
brake beams under the car. Failure to do this will re- 
sult in confining the price of the beam applied to a No. 
15 beam, whether or not you removed a No. 3. Also, 
when safety supports are R & R be sure and show the 
number of pins R & R, or renewed. Was the beam ap- 
plied new or repaired and tested to A. A. R. specifica- 
tions and not second-hand, for which no charge can be 
made? 

Careful consideration should be given to Rule 17, Par.- 
M when applying safety supports so as not to exceed the 
owner’s standard to avoid losses to your company. 

In the case of a car given heavy repairs, seldom if 
ever does the repair card show that the car was light 
weighed on account of a variance in weight of 300 lb., 
or more, due to repairs which were made. 

Where parts are repaired on a car, be sure and show 
the number of square feet painted, for which a charge 
can be made for labor in addition to the cost of paint. 
This information is often omitted. 

When latitudinal running boards are repaired on both 
ends of a car, they must be shown separately so as to en- 
able the price clerk to determine when he is exceeding 
the price of one complete latitudinal board at one end of 
a car. 

If Schaefer bottom rods are used, be sure and so state 
and not show merely a bottom rod. This information 
must also be shown for the Schaefer hanger and state 
whether or not it is standard to the car. 

Seldom, if ever, is the proper information shown for 
stock car door repairs. There always seems to be a ques- 
tion in the mind of the price clerk, in the absence of 
specific information, whether a stile, batten, or rail is 
applied, or if the door is of the common or reinforced 


type. 

Roof sheets should be shown as either full or half, in- 
termediate or end, because of difference of price. 

Door wear plate bolts or screws in old boards, not re- 
newed, should be shown for correct pricing, in addition 
to the charge for any new decking applied. 

In the case of repair cards supported by defect cards, 
if the repairs are listed in the same order on each, it 
would save the price clerk considerable time in checking 
off the repairs against the defect card. 

I have mentioned but a few of the most common errors 
in writing repair cards, and I believe these errors could 
be corrected at their source and considerable time and 
unnecessary clerical expense be saved, to the credit of 
the car department supervisor. Difficulties in writing 
billing repair cards are not, in my opinion, due to any 
complications in the A. A. R. rule book, but on the con- 
trary, it is my humble opinion that we who use the rule 
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book every day owe a debt of gratitude to the men who 


guide and direct the actions of the Mechanical Division: 


of the A. A. R. for their foresight in making these rules 
understandable to everyone. 

The errors and omissions just mentioned are in no way 
to be taken as a reflection on the ability of the car men 
of our railroad, inasmuch as these same errors are found 
when checking the bills of other roads. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Damage to 
Draft Members 


On April 7, 1941, the Chicago, Milwaukee, St. Paul & 
Pacific delivered refrigerator car CRLX 5199 to the 
Sioux City Terminal Railway, the latter placing the car 
on the Cudahy Car Lines’ rip track for temporary repairs. 
A claim for defect-card protection for “Two steel center 
sills and cover plate bent and broken between the two 
bolsters” was made against both of the railroads. The 
defect cards were not furnished because the railroads 
claimed they had no record of the damage while the car 
was in their possession. The C. M. St. P. & P., after 
reviewing a blueprint of the car submitted by the car 
owner, contended that the damaged parts were draft 
members as defined in Note A of Rule 44 and therefore 
the defects were the owner’s responsibility as the car was 
not damaged under any of the conditions given in Rule 
32. 

In a decision given on November 15, 1945, the Arbi- 
tration Committee said “The construction is not classi- 
fiable as continuous metal center sills under Rule 44. 
The contention of the Chicago, Milwaukee, St. Paul & 
Pacific is sustained.” Case 1812, Cudahy Car Lines ver- 
sus Chicago, Milwaukee, St. Paul and Pacific and Sioux 
City Terminal. 


Tank-Car Repairs 
Includes Leakage Test 


In July, 1944, tank car SDRX 1838 was sideswiped on 
the tracks of the Terminal Railroad Association of St. 
Louis. This railroad straightened the tank sheets but 
did not make out a repair card or change the “tank- 
test” stenciling on the car. According to the Terminal 
Railroad no repair card was made out because only two 
or three hours of work were required to repair slight 
dents in two tank sheets and because the car had to be 
sent to another repair track for the completion of the 
repairs due to the crowded conditions existing at the 
original shopping point. While the tank was tested to 
determine that there were no leaks, the Terminal Railroad 
did not choose to change the stenciling. Upon arrival 
home the Sinclair Refining Company noted the evidence 
of recent sideswiping and the absence of a recent tank- 
test date. After executing a Joint Inspection Certificate 
a test was made at a pressure of 60 1b. per sq. in. as pre- 
scribed by Rule 3 which showed the tank to be leaking 
near the recently straightened tank sheets and further 
repairs were made. The Sinclair Refining Company 
contended that a defect card should be issued by the Ter- 
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minal Railroad Association of St. Louis to cover this 
work because the latter made improper and incomplete 
repairs. 

In a decision rendered on November 15, 1945, the 
Arbitration Committee said, “The evidence submitted 
shows the tank leaked in the area where the tank sheets 
had been straightened, when tested at a pressure of 60 
Ib. per sq. in., within 14 days after date of repairs. This 
definitely indicates the Terminal Railroad Association 
of St. Louis- had not completely repaired the damage. 
The contention of the Sinclair Refining Company is sus- 
tained.” Case 1814, Terminal Railway Association of 
St. Louis versus Sinclair Refining Company. 


Service Test of 
Cotton-Insulated Car * 


The initial test of the first railroad-owned cotton-insulated 
refrigerator car, Illinois Central No. +790, was termed a 
success from results of a test run from Independence, La., 
to Bridgeport, Conn. .\ special observer, assigned by the 
Railway [Express Agency which collaborates with the 
I. C. in handling the strawberry crop, reported the entire 
operation to be satisfactory. The temperature throughout 
the car was more nearly uniform than on any car that he 
had checked in the past. 

Before beginning the trip. 9,200 1b. of ice were placed 
in the car at the McComb, Miss., ice dock. The car was 
sent to Independence where its temperature prior to 
loading on the afternoon of April 20 was 48 deg. F. 


Illinois Central express-refrigerator car No. 4790 equipped with cotton 
insulation 


After loading the berries the temperature had risen to 62 
deg. F. and a blower was placed over each bunker with 
the car closed. The precooling was completed in less than 
three hours. The temperatures upon completion of the 
precooling had dropped to 40 and 42 deg. F., respectively, 
for the top and bottom berries. 

The trip began late the night of April 20, and was com- 
pleted on the afternoon of April 23. Reicing was done at 
Maltoon, Ill., where 756 lb. of ice and 25 1b. of salt were 
added. The only other icing required on the trip was at 
Buffalo, N. Y. 

Upon arrival at Bridgeport, a representative of the 
Railroad Protective Inspection Service found that the 
fruit had stood the trip without deterioration. The cus- 
tomary check-up of the fruit was made by inserting a 
thermometer into a few of the berries; the test showed 


* From information in the June, 1946, Illinois Central Magazine. 
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How the metal-foil-covered 
cotton insulation was applied 
to the car 


Cotton insulation for passenger cars is being given a thorough test on 
the Frisco.—The insulation is reinforced with a backing of heavy water- 
proof paper 
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the temperatures to be 42, 39, and 36 deg. F., respectively, 
for the top, center, and bottom crates, or a spread of only 
6 deg. throughout the car. 

The application was made at the McComb car shops 
of the Illinois Central. Carmen applied the insulation to 
express-refrigeration car No. 4790 which was a standard 
car with typical insulation problems. Nearly 1,550 sq. 
ft. of surface was covered with this inslation which is 
treated to be flame proof, sterile, immune to rot, mold or 
fungus, and non-absorbent to moisture. 

The cotton is in the form of batts of various thicknesses 
and of permanent resilience. It is further surfaced with 
kraft paper and aluminum foil, the latter for heat reflec- 
tion and additional air and moisture protection. The 
amounts of treated fibers required for the car were 327 
sq. ft. of 3-in. thickness, 455 sq. ft. of 114 in. thickness, 
and 765 sq. ft. of 1 in. thickness. Also applied were 302 
sq. ft. of special protective aluminum foil jacketing, sup- 
plementing the aluminum on the cotton batts. 

The saving in weight by the new insulation is expected 
to be around 1% tons per car, and improvements in heat 
resistance in the various car surfaces are expected to 
range from 25 to 50 per cent. The wearing qualities of 
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the insulation, and its long-time resistance to moisture 
and rot, can only be determined with time, but the initial 
test showed conclusively that the insulation qualities of 
cotton are excellent. The experimental car used less ice 
than usual for a car moving the same distance, and it 
maintained lower temperatures during the run. 

The details of the experiment were worked out by car- 
building experts under Superintendent D. G. Travis at 
McComb, working with C. O. Young, assistant super- 
intendent of equipment, Chicago, and D. D. Grassick, 
vice-president, and A. M. Andersen, a representative of 
the Universal Fabricated Products Company, Chicago. 


Turrsty Locomotives.—London, Midland & Scottish locomo- 
tives are.among the heaviest drinkers in the world. Their con- 
sumption of more than 9,000,000,000 gallons of water a year costs 
the company something like $1,250,000. To assuage this thirst 
without stopping the trains the L. M. S. maintains 35 water 
troughs along the rails at strategic points. The first such trough 
in the world was installed in 1859 to enable the Holyhead Royal 
Mail to hold to the schedule guaranteed to the Post Office. 
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ELECTRICAL SECTION 


Locomotive Shop Lighting 


Martera and self-evident improvements in the lighting 
of the Delaware, Lackawanna & Western locomotive 
shops at Scranton, Pa., have been effected by increasing 
the number of units, using improved lighting fixtures and 
adding a proportion of high-intensity mercury vapor units 
in five of six work bays. Lighting in the machine shop 
sections on the main floor and on the balcony at one end 
of the shop has been completely revised by replacing the 
original incandescent lights with a fluorescent lighting sys- 
tem. The tool room and the shop offices have also been 
equipped with fluorescent lighting. 


Original Lighting 


The west erecting bay, shown in Fig. 2, which does not 
now serve as a part of the shop, but is leased as storage 
space, is still equipped with its original lighting installa- 
tion. The glare conditions are evident in the photograph, 


Lackawanna sets a pattern for 
good shop illumination by re- 
vising the lighting facilities 
of its Scranton, Pa., shops 


but the picture gives a somewhat better impression than 
it should, since one section at the far end of this bay has 
been equipped with new lighting. 

The old lighting arrangement employed one center row 
of units consisting of 1,000-watt incandescent lamps in 
deep bowl reflectors, 50 ft. above the floor and spaced 72 
ft. apart, and 200-watt lamps on the side columns, spaced 
20 ft. apart and 25 ft. above the floor. These lamps were 


Fig. 1 (Below)—The east heavy work bay as seen from the balcony 


Fig. 2—The west erecting 

bay, now leased as storage 

space, is still equipped with 

the original type of lighting 

—Row of lens ghosts (lower 

center) indicate glare con- 
ditions 


mounted in shallow bowl reflectors tilted at an angle of 45 
deg. The distribution of light was uneven with an aver- 
age intensity of less than one footcandle. 


High Bay Lighting 


The old lighting shown in Fig. 2 has been replaced by 
that shown in Fig. 1 in the four central bays and by that 
shown in Fig. 3 in the east erecting bay. The night pho- 
tograph, Fig. 1, shows the east heavy-work bay. In this 
bay and in the west heavy-work bay which are each 60 ft. 
wide and 480 ft. long, the lights are spaced 36 ft. longitudi- 
nally and 20 ft. laterally with the units in the center row 
staggered with those in the two outside rows. 

The two outside rows are 1,000-watt incandescent units 
with mill type porcelain enameled open reflectors having 
a screw ring reflector suspension to permit easy removal 
of the reflector for cleaning. The center row of lights 
are alternately 1,000-watt incandescent units and 400- 
watt high-intensity mercury vapor units. The mercury 
fixtures have vents and are fitted with diffusers which 
enclose the lamp. The bottoms of the reflectors are 
mounted flush with the lower edge of the roof trusses, 
sufficiently above the crane to facilitate cleaning and 
lamp removal. Mounting height is 38 ft. and horizontal 


Fig. 3—The east erecting 
bay is lighted by a center 
row of 1,000-watt incan- 


cury units placed alternately, 
andi 750-watt angle reflec- 
tors on the columns 


& 


er Meer) Bs 


illumination on the working plane is 10 footcandles, 
maintained. 

In the two central light-work bays, which are 50 it. 
instead of 60 ft. wide, the lateral spacing is 16 ft. 8 in.. 
the longitudinal is 36 ft., the mounting height of the center 
row is 38 ft., and the height of the side rows was reduced 
to 35 ft. Lighting intensity in these bays is 12 foot- 
candles, maintained. All of the lighting units in the fou~ 
central bays are hung on girders. 

The east erecting bay, Fig. 3, is lighted by a central 
row of 1,000-watt incandescent and 400-watt, high in- 
tensity mercury vapor units mounted alternately on 36-ft 
spacing at a height of 50 ft., and by angle reflector units 
on the side columns. The latter consist of 750-watt 
lamps in standard porcelain enameled angle reflectors 
spaced 20 ft. apart and 25 ft. above the floor. Footcandle 
intensity in this bay is 15, maintained. 


Fluorescent Lighting 


The machine bays, one of which is shown in Fig. 5, are 
lighted by enameled steel industrial type fluorescent units 
cach containing three 40-watt lamps. Longitudinal spac- 
ing is 10 ft. and lateral is 12% ft. The units are mounted 
at a height of 22 ft. to clear the crane, and lighting inten- 


sity on the working plane is 15 footcandles, maintained. 
Units are hung on messengers which provide an easy 
and inexpensive means of meeting spacing and mounting 
height requirements. The effectiveness of the lighting 


in this area is indicated by the picture of the lathe, Fig. 4. 
All of the pictures are night photographs taken by the 


Fig. 4—A lathe in the 

lower machine bay showing 

the effectiveness of the 
fluorescent lighting 


light from the lighting system only. 

Two-lamp fluorescent units are used in the tool room 
where a mounting height of 12 ft. results in 20 foot- 
candles lighting intensity. 

Existing controls and wiring were used with new con- 
trols and feeders added. 


Fig. 5 (Below)—The lower machine bay as it appears at night under its fluorescent lighting system 
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Fig. 1--Water end of the four loading bridges showing a car float secured to briduve No. 3 


Safe Loading of Car Floats 


M vcu of the freight arriving in the Jersey City, N. J., Tide and tilt gauges applied to car 
yards of the Central of New Jersey is transferred over F 

water on car floats to various receiving points in the Port float bridges by Jersey Central as- 
of New York area. Each of the car floats has two or 

three tracks on its deck and there are eight yard tracks sure safe loading of cars on floats 


Fig. 2 (Left) —One of the lateral tilt gauges with the box cover removed—Fig. 3 (Right)—There are two sets of three lights and one audible 
signal on each bridge 
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Fig. 4—One of the bridge longitudinal tilt gauges 


which terminate at the water’s edge in four 2-track load- 
ing bridges which are hinged at the shore end. 

The loading bridges, generally known as float bridges, 
consist of wooden trusses on metal pontoons and since 
they are on pontoons, the outer ends of the bridges rise 
and fall with the tide. Each bridge is approximately 40 
ft. wide and 100 ft. long. For the purpose of loading, one 
end of a car float is placed against the end of a bridge and 
secured in place by lines and several toggles which hold 
the track ends on the float and the bridge in alignment. 

When the tide is high, there is an upgrade from the 
shore to the deck of the car float. This involves no haz- 
ard. When the tide is low, the grade to the float is down. 
and when the tide is very low, there is the possibility of 


cars uncoupling, due to the angularity at the bridge hinge, 
and running free down the bridge onto the float. 

A second hazard which must be avoided is loading one 
side of a float too heavily. This could cause cars to tip 
sidewise off the float into the water. Safe limits of grade 
due to low tide, and of tilt caused by loading, have been 
established by measurement and experience, and gauges 
have been applied which give visible and audible signals 
to guide the work of the switching crews doing the load- 
ing. Green lights show a safe condition for loading cars 
of all weights, yellow lights indicate that some precautions 
are required, and red lights indicate a condition which 
must be corrected. A red indication is accompanied by 
an audible signal, which continues to sound until the 
condition is corrected. 

A lateral tilt gauge is shown in Fig. 2. There is one 
of these mounted on each bridge. They consist of four 
Mercoid switches mounted on two strap hinges in a cast 
iron gasketed metal box. The small lamp which may be 
seen at the front keeps the temperature in the box from 
getting too low. 

One of the sets of signals which are on each bridge is 
shown in Fig. 3. The green light burns continuously, 
and the yellow and red lights are caused to light by the 
Mercoid switches. When one side of the bridge is ap- 
proximately 3 ft. lower than the other, one of the two 
Mercoids marked “Y” closes the circuit to the yellow 
light. If the tilt is in the other direction, the other switch 
marked “Y” closes the yellow light circuit. Similarly, 
if the tilt in either direction becomes approximately 4 ít., 
the red signal is lighted and the audible signal caused to 
sound. The ends of the hinges are supported by nuts on 
threaded reds to permit positive adjustment of the angle 
required for recording the tilt of the bridge. The haz- 
ardous conditions indicated are corrected by pulling car» 
off one side of the float or by adding cars to the other. 

On each bridge, there is also a longitudinal tilt gauge 
as shown in Fig. 4. The box contains two heavy pendu- 
lums and two micro switches which will operate on a 
pressure of two ounces. The gauge is shown when the 
floating end of the bridge is high, and the pendulums 


(Continued on page 429) 


Fig. 6 (Above)—Close-up of the tide 
gauge controller with cover removed 


Fig. 5 (Left)—The tide gauge controller—Fig. 7 (Right)—Tide gauge lights for giving indications of tide conditions to yard operators—View taken 
from the yard looking toward the loading bridges 
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Lighting of Passenger Cars 


Part Il 


Tu: previous article has emphasized the suitability of 
the fluorescent lamp for railroad passenger car use from 
the standpoint of efficiency ; its lower wattage drain on 
the battery, and the fewer lamp replacements due to 
its greatly increased average life over that of the incan- 
descent lamp. 

In the design and layout of such a fluorescent lighting 
system there are many things to consider, the most im- 
portant of which are: 

1. Engineered design from the optical standpoint. 

2. Illumination from one central source. 

3. Design to provide various light distributions to meet 
any railroad requirements. 

+. Complete layout composed of a number of similar 
units. 

5.7 Selection of units to facilitate ease of lamp replace- 
ment and low maintenance. 


Engineered Design from the Optical Standpoint 


The intelligent application of light sources requires, 
first of all, a familiarity with the units used in the meas- 
urement of light and illumination. The four funda- 
mental factors associated with the measurement of light 
are luminous intensity or candlepower, Mmminous flux. 
illumination and brightness. 

Candlepower—Luminous Intensity of Light Sources.— 
A candle-power measurement specifies the luminous in- 
tensity of any light source in a given direction and rep- 
resents the light intensity in that direction. However, 
the candlepower measured in one direction is no indica- 
tion of the total amount of light produced by the illumi- 
nant. It is necessary to know the candlepower in all 
directions before the illuminant’s total light output can 
be determined. 

The Lumen—Quantity of Light—The unit of light 
flux or light quantity is the lumen. It may be defined as 
the amount of light falling on a surface one square foot 
in area, every point of which is one foot from a uniform 
source of one candlepower. (Square foot of the inside 
surface area of a sphere of one-foot radius.) If the area 
is doubled, it will be two lumens. Since the total surface 
area of a sphere with one-foot radius is 12.57 sq. ft. a 
uniform one candlepower source of light emits a total of 
12.57 lumens. For general practice it is considered as 
10 lumens. 

The Footcandle—Unit of Illumination —Light may be 
termed the cause, and illumination the effect or result. 
Candlepower and lumens are both a measure of the 
cause. For the measurement of illumination, a unit 
known as the “footcandle” is used. A footcandle repre- 
sents the illumination at a point on a surface which is 
one foot distant from and perpendicular to the rays of a 
one candlepower light source. The illumination of any 
surface other than the interior of a sphere of one-foot 
radius with a one candlepower source at its center lessens 
from the center towards the edges since the distance from 
the source increases beyond one foot and the light strikes 
at a slight angle. A footcandle reading applies only to 
the particular point where the measurement is made. 
By averaging the footcandles at a number of points, the 
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average illumination of any given surface can be obtained. 
Some of the footcandle levels experienced in everyday 
life are: 


Moonlight’. NEET ES E apes EE L ET S E E EE 0.02 
Well-lighted street (average) ....... 0... cece eee eee 1.0 
Well-lighted interior .........0....0 cece eee ee eee eee 50 to 100 
Daylight 
In shade (outdoors) .......... cece cece ee ee tere neces 100— 1,000 
Direct sunlight occ0.6004 chs sive se eeae sas ed een naw kien $,000—10,000 


There is an important relationship between the lumen 
and the footcandle. A lumen is the amount of light. flux 
spread over one square foot of area which will illumi- 
nate that area to a level of one footcandle,—i.e., one foot- 
candle = one lumen per square foot. When the number 
of square feet to be lighted is known and the desired 
level of illumination decided upon, the number of lumens 
which must be provided on the working plane is easily 
determined. For example, to illuminate 100 sq. ft. to an 
average level of 5 footcandles, 500 lumens would have 
to be distributed uniformly over this area. This may 
be expressed as follows: 

Area (sq. ft.) X footcandles (average) = total lumens. 

Illumination decreases not in proportion to distance. 
but in proportion to the square of distance. This fact 
is referred to as the “Inverse Square Law” and is based 
upon a point source of light. Practically, it applies with 
close approximation where the diameter of the light 
source is not greater than about one-tenth the distance 
to the illuminated surface. To sum up, it is possible to 
formulate a general rule whereby the illumination from 
the point source is equal to the candlepower of the source 
in the direction of the surface divided by the square of 
distance in feet from the source to the surface. 

Brightness.—The illumination of a surface depends 
solely upon the light it receives, and not on the character 
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Fig. 7—Eye sensitivity curve showing relative visibility of different 
wavelengths of light 
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ot the surface. Brightness, on the other hand, depends 
upon the nature of the surface as much as upon the light 
falling on it. Part of the light falling on a surface is re- 
flected and part absorbed and a part may be transmitted. 
A surface which reflects or transmits light appears to be 
emitting light. It is by reason of this that a surface of 
an object appears bright. 

A piece of white paper may retlect 80 per cent of the 
light incident upon it, whereas a gray paper reflects only 
40 per cent, both having a uniform ilumination of foot- 
candles. The white paper will be twice as bright in 
appearance. Since the purpose of light is to make vision 
possible, it is recognized that brightness is one of the 
most important factors with which the illuminating engi- 
neer has to deal. Brightness is expressed in terms of 
“candles per square inch” or in terms of the “Foot- 
lambert” which is the brightness of a surface which 
emits one lumen per square foot. 

To summarize: The four units which must be consid- 
ered in illuminating engineering as applied to railroad 
passenger cars are: 


Quantity Measured Unit 
Luminous Intensity ............ Candlepower 
Luminous Flux ..................00. Lumen 
Illumination .. aoaaa lootcandle 
Brightness ................ Candle per sq. in. 
or Foot-Lambert 

The primary purpose of lighting is to make seeing pos- 
sible. It is, therefore, apparent that the designer of a 
lighting system should be familiar with the various char- 
acteristics of the human eye. The eye sensitivity can be 
plotted in curve form which indicates the relative visi- 
bility at each wave length throughout the visible range 
from 4,000 to 7,500 angstroms approximately. It is inter- 
esting to know that the radiation from the sun has its 
maximum intensity at a point corresponding closely to the 
maximum of this human visibility curve. It can be theo- 
rized and rightly so, that the visual sensitivity has been 
developed under the influence of sunlight. 

The curve of eye sensitivity in reference to the visual 
spectrum is shown in Fig. 7. The problem of efficient light 
production is largely that of radiating as much as possible 
of the energy expended in the illuminant at wave lengths 
to which the eye is most sensitive and within limits of visi- 
bility represented by wave lengths of 0.38 angstroms to 
0.76 angstroms. As a given energy radiated at 0.55 ang- 
stroms will produce say 10 times as great illuminating 
effect as if radiated at 0.65 or 0.45 angstroms. considera- 
tion of the distribution of radiation is essential from the 
illuminating standpoint.’ 


Fig. 8—Sketch showing one possible method of mounting a fluorescent 
fixture in a passenger car interior 


428 


The average human eye has a vision of 30 deg. above 
and 30 deg. below the horizontal line, i.e., an angularity of 
60 deg. in the vertical plane—in the horizontal plane an 
angularity of approximately 160 deg. One should also 
appreciate that 87 per cent of all impulses that go to the 
brain come from the eye. 

With his knowledge of the human eye and the process 
of seeing, the railroad illuminating engineer recognizes 
the important requirements of a railroad nger-car 
lighting system and the substitution, as closely as possible, 
of artifcial illuminants for sunlight. He, therefore, incor- 
porates in his designs the following : 

(a) An adequate level of illumination. 

(b) Light properly diffused, directed and distributed. 
tc) The avoidance of undesirable shadows. 

(d) The avoidance of glare. 

(e) A steady light free from objectionable variations. 

(f) A pleasing decorative etfect. 

An cldequate Level of Illumination—The human eye 
has been develaped through thousands of years under out- 
door illumination. During the major portion of this period, 
the visual tasks imposed on it were far less than present 
everyday requirements, which frequently must be per- 
formed under a mere fraction of the daylight illumination 
levels. Therefore, present-day research points definitely 
towards higher and higher levels. : 

Proper Diffusion, Direction and Distribution—lIt need 
hardly be mentioned that good diffusion is most important 
to prevent illumination of objects on one side and the 
casting of harsh shadows. 

Knowing the railroad requirements, then the light must 
be directed to fulfill the visual problem involved. 

The distribution of the lighting should be such that the 
eye is not called upon to make rapid changes from high to 
low illumination or vice-versa. The problem is to have the 
illumination fairly uniform throughout. 

Avoidance of Glare—The presence of glare is one of the 
most common and serious faults of lighting. Glare can be 
defined as any brightness within the field of vision of such 
a character as to cause discomfort, annoyance, and inter- 
ference with vision, resulting in eye fatigue. Seeing is 
handicapped when glare exists. The pupil of the eye being 
exposed to glare will contract and less light will reach the 
retina. Thus, its sensitivity is reduced. A poorer result 
is the effect as compared to the same illumination without 
excessive brightness in the field. 

We may get this glare either directly or reflected. Direct 
glare is caused by light reaching the eye directly from the 
source of light. Reflected glare occurs when bright arti- 
ficial light sources are reflected into the eye from shiny 
surfaces. Reflected glare is at its worst with artificial 
lighting equipment of relatively small size and high 
brightness. 


Illumination from One Central Source with Light 
Distribution 


Simplicity, combined with appearance, and low installa- 
tion costs, as well as conforming to visual requirements, 1s 
obtained in railroad passenger cars by fluorescent lighting 
with continuous fixtures mounted longitudinally in the car 
and at the center of the ceiling. There is more involved 
than simplicity in mounting and wiring. ease of mainte- 
nance, and a minimum time required for lamp replace- 
ments. Scientifically, such an arrangement is ideal. The 
car ceiling in general is somewhat parabolic and to a cer- 
tain extent acts as a reflector. The longitudinal layout o! 
the illuminant approaches the correct optical location. 
Manifestly, the lamps should not be placed crosswise. 

Surrounding the lamps with an optically designed enclo- 
sure, the light flux can be distributed to meet any railroad 
requirements without glare. For instance, one railroad 
may desire more light to be directed on the baggage racks 
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Fig. 9—Sketches showing alternative types of fluorescent fixtures for 
Passenger cars 


than another and, at the same time, maintain the same 
footcandles at the reading level. 

A certain amount of light must be directed to the ceiling 
to illuminate it, otherwise the apparent height of the car 
is reduced, and a glaring condition created by accentuating 
apparent brightness of the luminaires by brightness 
contrast. 

In overnight coaches the late night lighting is easily pro- 
vided by a night circuit of lamps with decreased illumina- 
tion confined to the aisle only—leaving the seat area in 
relative darkness. 

This design, illumination from one central source. lends 
itself to any specifications calling for light distribution 
throughout the passenger compartment. The lenses are 
scientifically designed. Certain parts can be polished or 
roughened depending on the desired effect. A pleasing 
color effect can be obtained by coloring the lens risers 
without in any way affecting the illumination and the 
obtaining of the desired footcandles at various levels. The 
optical system can be laid out accurately. 

Such fixtures, adequate for mounting fluorescent lamps 
can be of unit construction making for low production 
and installation costs. The types of individual fixtures are 
kept to a minimum—the wiring and switching are simple 
and relatively inexpensive. Provision for easy and quick 
lamp renewals, which means low maintenance, can be 
incorporated without interference with the distribution 
efficiency. 

Many arrangements and designs are possible with the 
longitudinal mounting. A simple, attractive, and efficient 
fixture design with its location is shown in Fig. 8. An 
enlarged view which does not attempt to include details of 
design for mounting, facilities for lamp replacements, and 
scaled dimensions is shown by Sketch A, Fig. 9. This 
sketch as laid out includes four lamps so that various 
degrees of illumination can be obtained. Certain require- 
ments may be better fulfilled by the use of only two lamps. 

Another arrangement is shown in Sketch B. A translu- 
cent panel engineered for illumination to the various parts 
of the car is used in place of the lenses. Obviously, this 
is not as efficient from the illuminating standpoint. The 
translucent panel is a transmitting media, but does not 
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have directional characteristics as do the lenses, to meet 
specifications requiring varied light intensities at different 
cross-section locations of the car. The design includes 
three lamps in the horizontal plane. Combinations can be 
set up to give different light intensities with the center 
lamp used only for dimmed lighting. . 

Another design which retains all the advantages of 
directional as well as aisle illumination with seat space in 
relative darkness, is shown in sketch C. Utilizing a bluish 
lamp for the dim circuit gives an adequate and pleasing 
effect. 

The longitudinal lighting arrangement need not inter- 
fere with air-conditioning utilizing a central duct for dis- | 
tribution. Sketch D shows such a combined fixture. 

The use of the fluorescent lamp for railroad passenger- 
car lighting should be given the greatest consideration. It 
has so many advantages—enumerated and discussed in 
this and the previous article. The railroads in the very 
near future will experience keen competition from other 
means of transportation. Therefore, railroad transporta- 
tion must appeal to the traveling public as it never has 
before. Remembering that 87 per cent of all impressions 
to the human brain pass through the eye, it is obvious 
that adequate, attractive, and pleasing illumination will 
play a most important role in maintaining patrons who 
will be satisfied, and who will endorse and boost the 
service and the efforts that the railroad management is 
rendering. A 


Safe Loading of 
Car Floats 


(Continued from page 426) 


swing a little to the right away from the switches. As the 
tide falls, or a load depresses the end of the bridge, the 
pendulums swing to the left, and press against the operat- 
ing plungers of the switches. As the limit of safe angu- 
larity is approached, one of the switches is closed, light- 
ing the yellow light in the set of three shown in Fig. 3. 
Greater and unsafe depression of the bridge causes the 
second switch to close. This lights the red light, and 
starts the horn. 

A tide gauge for indicating loading conditions to the 
yard operators is shown in Figs. 5 and 6. This gauge 
operates lights on the pole shown in Fig. 7, which can 
be seen from any point in the yard. The gauge is mounted 


-on a rigid structure not influenced by the tide and is 


operated by a ceramic float which rises and falls with the 
tide. The float is in a vertical pipe, open to the water at 
the bottom, and containing a quantity of kerosene to pre- 
vent freezing in cold weather. The kerosene floats on 
the water and the float on the kerosene. A flexible tape 
from the float is run over the operating sheave of the 
gauge to a weight suspended on the other end of a flexi- 
ble cable. 

The float follows the rise and fall of the tide, and 
through a gear reduction causes a tilting of the three 
Mercoid switches shown inside the gauge in Fig. 6. 
These switches progressively light the three signals 
shown in Fig. 7. A green light indicates safe loading 
conditions for cars of all weights, a yellow means that 
only cars under a certain weight can be loaded, and a red 
means that all loading must be suspended, pending a rise 
in the tide. 

The tide gauge controller was supplied by the Auto- 
matic Control Company, St. Paul, Minn., and the longi- 
tudinal and lateral tilt gauges for the bridges are the prod- 
uct of the railroad’s electrical department. 
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—— NEW DEVICES 


Monroe Shock- 
Absorber Applications 


Two new applications of hydraulic shock 
absorbers, made by the Monroe Auto Equip- 
ment Company, Monroe, Mich., are shown 
in the illustrations. 

The first of these indicates the type of 
spring suspension and post-war Monroe 
direct-action shock absorbers used on trucks 
of the new C. & N. W. “400” streamliner 
cars, recently built for this railroad by the 
Pullman - Standard Car Manufacturing 
Company. The illustration shows a new 
stem-end mounting of the shock absorbers. 
Improvements in the shock absorbers them- 
selves include a heat-resisting synthetic seal 


Monroe easy-ride seat installed in a North 
American Corporation gasoline switcher 


in addition to the standard leather seal to 
give a leak-proof bushing; plated piston 
rods to give micro-dimension bearing sur- 
faces; honed pressure tubes; stronger 
welds; and extension of the shock-absorber 
shield to give additional protection against 
flying cinders and dust. 

Another new application of Monroe 
equipment is the hydraulically controlled 
easy-ride seat for locomotive switchers 
which is shown in the second illustration 
applied in the cab of a 25-ton gasoline loco- 
motive at the Blue Island, Ill., yards of the 
North American Car Corporation. Com- 
bining the action of double-action, hydraulic 


shock absorber, variable-rate spring and 
sway bar, this seat tends to smooth out the 
jolts and jars of switching locomotive op- 
eration for the engineman. The action is 
similar to that in Monroe seats for tractors, 
trucks, speed boats and other vehicles. The 
shock absorber- controls the spring action 
and cushions the ride up and down, while 
the sway bar reduces side sway. 


Cleaning Fluid 


To attain greater speeds and lower costs 
in industrial steam-cleaning operations, a 
heavy-duty alkaline-type detergent for use 
in modern steam guns and coil-type steam- 
generating mechanisms has been announced 
by Oakite Products, Inc., 46 Thames street, 
New York 6. This detergent, called Oakite 
Composition No. 92, is said to affect re- 
ductions in time and cost for such jobs 
as cleaning equipment and parts for subse- 
quent repair and overhaul, removing oil, 
grease, road grime from running gear, and 
stripping paint. 

This cleaner is described as giving highly 
thorough and fast steam-cleaning action at 
very low concentrations. Specialized ad- 
vantages include prevention of scale clogs 
in steam coils, ready dissolution in hot 
water, free-rinsing action on all surfaces, 
and safe handling without offensive fumes 
or toxic vapors. 


Portable Boiler 
Water Testing Kit 


The testing of boiler feed water for hard- 
ness, alkalinity, and chloride content may 
be readily accomplished with a kit made 
by the Permutit Company, 330 West Forty- 
second street, New York 18. The kit comes 
in a portable white enamel cabinet 10 in. 
by 10 in. by 434 in., and contains chemical 
solutions and precision-made pippette drop- 
pers for accurate measurements. 

To make the test, blow down the sample 
line and draw the desired amount of water 
at once. Fill a test bottle to the 20 ml. 
mark, and add the soap solution drop by 
drop to determine the amount required to 
make a lasting lather when the bottle is 
shaken. The first ten drops are not counted. 


Stem-end mounting of Monroe hydraulic shock absorber on new C. & N. W. “400” car truck 
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The Permutit portable testing kit 


Beginning with the 11th drop, each drop 
indicates 1 p.p.m. (parts per million) hard- 
ness. For the alkalinity test a second bot- 
tle is filled to the 20 ml. mark, and five 
drops of phenolphthalein are added to tum 
the water pink. Count the number of drops 
of the sulphuric acid solution needed barely 
to destroy the pink color. Each drop equals 
approximately 12 p.p.m. alkalinity. The 
chloride test is performed by adding five 
drops of potassium chromate to the sample 
used for the alkalinity test. The number 
of drops of silver nitrate solution needed 
to cause a faint brick-red color to develop 
are counted and multiplied by twelve to 
determine the p.p.m. chloride. 

The value of 12 p.p.m. per drop given 
for the alkalinity and the chloride tests is 
an approximate figure. If greater accuracy 
is desired, the droppers may be calibrated 
according to instructions supplied with the 
kit. In addition to testing feed water, this 
kit may be used to check the condition 0! 
water in the boiler between boiler washes 
if it is desired to check the adequacy o 
treatment or of the blowdown frequency. 


Ultralite 
Fiberglas Insulation 


Estimated weight savings at more than 80 
lb. per car are being secured in the all- 
welded refrigerator cars which the General 
American Transportation Corporation ' 
now building for the Pacific. Fruit Express 
and the Atchison, Topeka & Santa Fe, by 
the use of extremely lightweight Ultralite 
Fiberglas insulation. ar: 
The illustrations show the application 0! 
Ultralite, made by the Gustin-Bacon Man- 
ufacturing Company, of Kansas City, Mo, 
to car sides, ends and roofs. This light- 
weight insulation was developed as aircraft 
insulation during the war and is now 
available to railroads and car builders. 
It is said to be particularly adaptable to 
both freight- and passenger-car use- 
cause of its lightness of weight combi 
with high thermal and acoustical efficiency: 
Being made of glass, it is incombustible 
and non-corrodible and does not absorb 
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Application of Ultralite insulation in car roof, second layer being placed in position 


moisture or odors, nor does it provide sus- 
tenance for vermin and rot-inducing agents. 
Constructed as a resilient blanket, Ultralite 
tends to stay in place and not settle or 
shake down under vibration. 


Mobille-Type Self- 
Propelled Are Welder 


A mobile-type self-propelled arc welder to 
simplify -welding operations in the various 
yards of large railroads has been designed 
by the Hobart Brothers Company, Troy, 


The Hobart self-propelled arc welder 


Ohio. The welding equipment consists of 
a 300-amp. welding generator and tank car- 
riers for acetylene welding. The door to 
the tool chest in the rear becomes a con- 
venient welding and work bench when 
opened. A Chrysler industrial six-cylinder 
engine furnishes power for both welding 
and transportation. A special cable reel 
has a capacity for 75 ft. of both electrode 
and ground cable. The current supplied 
to the reel permits immediate welding at 
any desired cable length. 

The unit has an automotive-type trans- 
mission with three speeds forward and one 
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reverse. It is connected directly to the 
welding generator. Fluid drive with rear- 
mounted clutch is used to transmit power 
to a transfer case, which may be equipped 
with a one-to-one or a two-to-one gear 
ratio, depending upon the requirements of 
the unit. The clutch is the dry-disc type, 
10 in. in diameter. The brakes are four- 
wheel hydraulic, and there is a mehcan- 
ical hand brake’ on the drive shaft. All 
controls are automotive type, and the unit 
is mounted on springs and shock absorb- 
ers at the front and rear. 


Palmetto 

s e 
Pyramid Packing 
To lessen the possibility of V-shaped pack- 
ing weakening and splitting at the hinge, 
and to improve sealing action, a design 
known as Palmetto Pyramid Packing has 


Pressure-compensating packing rings 


been developed by Greene, Tweed & Co., 
Bronx Boulevard at Two Hundred Thirty- 
Eighth street, New York 66. 

The bottom ring of this packing receives 
the full impact of the pressure on the 
power stroke and expands the wedge- 
shaped lips of each ring above it so that 


` rod and side walls. 


the packing is pressed against both the 
Leakage and binding 
are said to be prevented by the infiltration 
of the fluid between the rings and the 
storage of fluid in the arrowhead reservoirs. 
The curved design of the interior lip surface 
reduces friction within the packing. On 
the return stroke the lowering of the pres- 
sure permits the built-in restitutional prop- 
erty of each ring to exert itself. This en- 
ables the rings to spring or contract to 
normal, and thereby reduces binding by 
the packing. 

No special adapter ring is required since 
the top ring has a flat top surface and 45 
deg. angle surfaces that accommodate 
standard shape gland-followers. These 
packings may be used for rotary as well as 
reciprocating action. Sets of the rings can 
be supplied in styles and grades to with- 
stand oil, water, and steam at any pressure, 
and temperatures to 600 deg. F. 


Belt Splicer 


A belt splicer has been developed by the 
Paxton-Mitchell Company, Omaha, Nebr., 
for the fast and accurate cutting and punch- 
ing of belts for railway car air-conditioning 
and generating equipment. With this de- 
vice it is said that the splicing operation 
can be completed in one or two minutes. 
Work can be done at the car, eliminating 
trips to the service shop. 

These splicers are made for use on 2-in. 
cog V-belts, l-in. and 2-in. solid V-belts, 
and 4-in. and 5-in. flat belts. The operat- 
ing principle is identical for each type of 


Belt splicer for railway equipment 


belt; when properly inserted in the tool, 
belts are cut and punched in the same oper- 
ation to match standard splice fittings. Pro- 
vision is made for handling various types 
of splice fittings by the use of different 
types of punches. The 2-in. V-belt splicer 
types are equipped with an auxiliary knife 
which grooves solid belts to permit the en- 
trance of a splice-fitting lip. The splicer 
for flat belts is equipped for handling vari- 
ous bolt arrangements. A simple change 
in the tool permits the splicing of two-, 
three- or four-bolt coupling assemblies. 
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Glass Fiber Retainer 
Mats for Battery Use 


Glass fiber retainer mats consisting of thin 
diaphragms or filter screens for enclosing 
the positive plates of acid-type storage bat- 
teries are produced by Johns-Manville, 22 
East Fortieth street, New York 16, for use 
in addition to the wooden or composition 
separators between positive and negative 
plates. These retainers hold any migrant 
granular particles of lead in the facial in- 
terstices of the glass fibers, from which 
they may be restored safely onto the positive 
plate surface when the battery is charged. 
Such minute lead oxide particles freed from 
the positive plate would otherwise drop 
into the sediment chambers, or might pos- 
sibly contribute to the formation of a me- 
tallic short between plates and shorten the 
life of the battery. These retainers, never- 
theless, permit practically unobstructed 
passage of electrolyte. 

There are thousands of long continuous 
fiber filaments in every one of the many 
layers which combine to make up each mat. 
This built-up section is lightly impregnated 
with an acid-resistant phenolic type resin 
and carefully and completely oven-cured. 
Tests are said to indicate that glass fiber 
mats lengthen the life of a battery by as 
much as 50 per cent. 

Thicknesses of 10, 20, 30, and 40 mils arc 
standard for storage battery use, but special 
thicknesses are available from 5 mils to 
100 mils for special industrial purposes. 
For this use mats are available in rolls 50 
in. wide by 100 to 150 ft. long, or inter- 
mediate sizes as may be required. Double 
mats are furnished with a center crease. 


Plastie Filler 


For dents, cracks, scratches or holes in 
metal, wood, tile, or plastic which require 
filling flush with the surface for the pur- 
pose of refinishing like new, Econite plas- 
tic filler is designed to short-cut former 
methods of maintenance and repair. Once 
filled and hardened, the filler can be body- 


GRIP 
NUT + į COTTER 


filed or sanded to a smooth finish, ready 
for painting. It withstands alkali or acid 
solutions and substantially resists heat and 
water pressure. 

This product incorporates in its formula 
a working base of tough, jar-resistant res- 
inous plastic. Once applied and dry, it has 
tenacity and wear life equalling that of the 
material to which it is bonded. Its air- 
drying properties eliminate the need for 
torches or applied heat. It is easily ap- 
plied with a glazing or putty knife. Econite 
plastic filler is a product of Econite, Inc., 
1627 West Fort street, Detroit 16, Mich. 


Barber 
Stabilized Truck 


The Barber Stabilized truck for high-speed 
freight service, type S-5-L, manufactured 
by the Standard Car Truck Company, Chi- 
cago, embodies the use of a special Barber 
lateral-motion device for lateral control 
approaching that of swing hangers. This 
effect is secured by proper design of the 
curved-bearing surfaces of the drop-forged 
roller seats and caps, which contact double 
rollers at either end of the bolster as shown 
in the sectional drawing. The contour of 
these curved surfaces is such that one end 
of the bolster rises slightly as it moves 


out under lateral impulse from the car 
body, as would be the case with a bolster 
supported by swing hangers. 

Separate journal boxes of special design 
incorporate a built-in friction snubbing de- 
vice at each pedestal opening as illustrated. 
Referring to the drawing it will be seen 
that all load-carrying springs are placed 
over the journal boxes which move in 
pedestal ways, these being equipped with 
hardened-steel wear plates. The spring- 
actuated taper wedge blocks shown are 
forced outward against the pedestal wear 
plates as the journal springs oscillate and 
the side frames move up and down under 
road shocks. The vertical shocks are thus 
snubbed out at the journal boxes and not 
transmitted to the truck side frames. This 
snubbing action on each journal box tends to 
eliminate galloping of the side frame and 
make the truck particularly easy riding and 
suitable for use either in high-speed freight 
service or under baggage-express and head- 
end box equipment in passenger train inter- 
change service. 

The new Barber truck is considerably 
lighter than the conventional four-wheel 
cast steel freight-car truck. Wheel chang- 
ing is exceptionally easy as the stabilizer 
parts, springs or journal boxes need not 
be removed when a wheel change is made. 
The new truck design has been approved 
by the A.A.R. for interchange service. 


The Barber S-5-L stabilized freight-car truck 
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Cross-section details of the Barber bolster lateral-motion control and journal-box snubber 
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— NEWS — 


Business Papers to Change 
Trim Size 

As a result of recommendations adopted 
at the “May meeting in Hot Springs, Va., 
of the Associated Business Papers, and 
accepted at the June meeting in Atlantic 
City, N. J., of the National Industrial Ad- 
vertisers Association, the standard trim 
size of business magazines has been fixed at 
8% in. by 11% in. This change will be- 
come effective for the Railway Mechanical 
Engineer and other periodicals published 
by the Simmons-Boardman Publishing 
Corporation with the September numbers. 
There will be no change in the dimensions 
of the type page. 


Charles B. Bryant Heads 
Technical Board 


Cuar.es B. Bryant has been appointed 
chief engineer of the Technical Board of 
the Wrought Steel Wheel Industry, with 
headquarters at Chicago, succeeding C. T. 
Ripley, whose resignation was announced 
in the July issue. Mr. Bryant, who was 
born at Washington, D. C., on November 
1, 1900, is a graduate of Johns Hopkins 
University. In 1922 he was appointed a 
field engineer of the Portland Cement As- 
sociation, and in 1930 became materials 
engineer of the Maryland State Roads 
Commission. Mr. Bryant entered railway 
servfee in 1936 as engineer of tests of the 
Southern and seven years later became as- 
sistant to the vice-president in charge of 
research and tests. In 1944 he was ap- 
pointed a director of the Transportation 
Equipment Division of the War Production 
Board. 


McKee Honored at University 
of Kentucky 


NEAL TRIMBLE McKEE, vice-president of 
the Superheater Company, New York, re- 
ceived the honorary degree of Doctor of 
Science in Engineering at the commence- 
ment exercises of the University of Ken- 
tucky on June 7. Mr. McKee graduated 
from the University of Kentucky in 1903 
and received the M. E. degree from that 
institution in 1906. 


Award to Dr. L. K. Sillcox 


Dr. Lewis K. SILtcox, first vice-presi- 
dent, New York Air Brake Company, was 
presented with the gold medal of the Insti- 
tute of Locomotive Engineers of Great 
Britain at a testimonial dinner to him and 
W. S. Graff-Baker, chief mechanical engi- 
neer of the London Passenger Transport 
Board and the retiring president of the In- 
stitute, held at the Union League Club, New 
York, June 5, 1946. The dinner, at which 
W. M. Sheehan, vice-president, General 
Steel Castings Corporation, presided, was 
attended by 50 officers and engineers of 
railways and railway equipment and supply 
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companies, former officers of the American 
Society of Mechanical Engineers and mem- 
bers of its Railroad Division. 

Mr. Graff-Baker was introduced by D. 
Robert Yarnall, president of the Society. 
The medal was awarded to Dr. Sillcox for 
his paper entitled, “Power To Pull,” which 
was presented before the 1942-43 session of 
the Institute. Mr. Graff-Baker described 
this paper as a model in its approach to 
the problem of appraising the relative value 
of steam and Diesel-electric motive power. 


Kiefer Receives Honorary 
Degree at Stevens 


Pau. W. Kerer, chief engineer of mo- 
tive power and rolling stock of the New 
York Central System since 1926, received 
the honorary degree of mechanical engi- 
neer from the Stevens Institute of Tech- 
nology at commencement exercises held on 
Saturday, June 22, at the College at Ho- 
boken, N. J. 

Among his activities in the field of mo- 
tive-power and rolling-stock design and 


construction, Mr. Kiefer served as chair- 
man of the Committee on Car Construction 
of the Mechanical Division, Association of 
American Railroads, from 1930 to 1941. 
It was during the period 1931-1932 that the 
design of the A. A. R. standard steel- 
sheathed wood-lined’ box car for unrestrict- 
ed service was brought to completion and 
adopted by the Association. This was fol- 
lowed by a number of other standard de- 
signs produced during his chairmanship, 
which have since been built in quantities 
and widely used. He later was the author 
of stress analysis reports based on the re- 
sults of extensometer, deflectometer and im- 
pact tests (conducted under the direction of 
the committee) of the standard box car 
compared with other well known earlier 
designs. 

He is a fellow of the American Society 
of Mechanical Engineers, a member of the 
Committee on Science and the Arts and of 
the standing subcommittee of the George R. 
Henderson Medal Committee of the Frank- 
lin Institute of Philadelphia. 

Among other presentations on equipment 
design, Mr. Kiefer was the author of an 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the July Issue 


LOCOMOTIVE ORDERS 


Road No. of locos. Type of loco. Builder 

American Rolling Mill Co. ... 1 660 hp. Diesel-elec. ........ Baldwin Loco. Wks 
Crows Nest Pass Coal Co k , > 

1 660 hp. Diesel-elec. .... Baldwin Loco. Wks 

3. 6,000-bp. four-unit Diesel-elec. 

frt. = re mea nea, Electro-Motive ........ 

Missouri-Kansas-Texas ......... 6 1,000-hp. Diesel-elec. ........ Baldwin Loco. Wks. 
Pere Marquette .... putahs 23 2,000-hp. Diesel-elec. pass... .Electro-Motive ........ 


Freicgut-Car ORDERS 


Road ' 
Delaware, Lackawanna & Western 500 
Missouri-Kansas-Texas_ . nk 100 


Pere Marquette 
Union Tank Lines.... 


No. of cars Type of car 


50-ton hopper .... 
500 50-ton hopper 
500 SO-tom. bokas sina ra naoa 
70-ton covered hopper 
Caboose > 
50-ton tank 
100 50-ton tank 


Builder 
.... American Car & Fdy. 
.Bethlehem Steel 
.. Magor Car 
American Car & Fdry. 
..Harlan & Hollingsworth 
American Car & Fdry. 
dnd ate General American 


Freicut-Car INQUIRIES 


Road No. of cars Type of car Builder 
Central of Georgia.............. 200-400 $0-ton ‘pulp-wo0d = sso ere aiai steam dads aad 
Chicago & Northwestern......... 140 70-ton covered hopper........0 0... 0000 cece eee ee eens 
1d (a eee ; 500 ERN T EE A EA T ENO T Oe Oe & 
200 70-ton ‘gondolas. irer oynar EPIN TERBEN EEVA 
300 50-ton hopper .......... J yh E ETA REN ee eS ORs 
Western Pacific .............. 250 40-ton box .... WES ne DAR HES barat atarnig Hasiesararare 
PASSENGER-CaR ORDERS 
Road No. of cars Type of car Builder 
Delaware, Lackawanna & Western 6 Sleeping. nasrettin ii an American Car & Fdry. 


Atlantic Coast Line (in conjunc- 
tion with the Pennsylvania, the 
Richmond, Fredericksburg & Po- 
tomac and the Florida East 


EEEE SA E ee EES American Car & Fdry. 
EPA T AT F American Car & Fdry. 


538- Sleeping oirrsa esaa dyer Pullman-Standard 
30® Coaches ...............eeeeee Pullman-Standard 


Saye aegaba weiner eb HL ee Pullman-Standard 


1 For use between Marion, Ohio, and Salamanca, N. Y., as an addition to the fleet of six 5,400-hp. 


Diesel-electrics already rating in that territory. € 
wii have 1,000 hp., eight will have 600 hp. and one will have 380 hp., are 


motives, of which 11 


being ordered. Delivery of these is expected durin 


An additional 20 Diesel-electric switching loco- 


the last quarter and they will be assigned to 


trapit switching terminals at various points along the line. 
_ 2 Delivery has been taken of these two locomotives which will haul the “Pere Marquette” stream- 


iners. 
3 Deliveries expected to begin around mid-1947. 
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extensive paper on “Modern Steam Pas- 
senger Locomotives, Research and Design”, 
presented before the American Society of 
Mechanical Engineers at Kansas City, Mo., 
on June 17, 1941. 


Physical and Chemical Analyses 
of Nickel-Steel Driving Rods 


` On y the typical chemical analysis of the 
nickel steel used in the making of locomo- 
tive driving rods at the Marshall, Tex., 
shops of the Texas & Pacific is given in 
the description of this process beginning on 
page 358 of the July. Railway Mechanical 
Engineer. The limits of the specifications 
and the physical properties of the material 
are as shown below. 


CHEMICAL ANALYSIS 


Per cent 
Cahon s rrei eadar a hag eaa .25—0.3 
Nickel. < earnen p ront pee Hawes 2.50—3.00 
Manganese ...................-.... 0.60—1.00 
Silicon. ooreet once oki one chee ees dale 0.20—0.30 
MAK. SS Sabi were 0.45 
Sulphur, max. .................-0005 0.45 


Elongation in 2 in., min., per cent ...... 25 
Reduction in area, per cent: 
Minimum ...............6......000. 50 
Desired i oa costes cece gece een aries 60 


King Calls for Drive on Car 
Repairs 

Deputy Director Homer C. King of the 
Office of Defense Transportation has 
called upon the railroads to turn every ef- 
fort toward reducing bad-order cars to a 
minimum. The call went out on June 27 in 
letters to J. J. Pelley, president of the 
Association of American Railroads, and 
J. M. Hood, president of the American 
Short Line Railroad Association, who 
were assured that the railroads would re- 
ceive O.D.T. backing in their efforts to 
obtain any repair materials in short supply. 

“New cars,” Mr. King said, “must be 
obtained as quickly as possible, both to 
increase ownership and to replace equip- 
ment which must be retired but new car 
production cannot solve the present car 
supply dilemma. It is obvious that the 
major relief must come once again through 
more prompt repair of existing equipment. 
The railroads should strive to reduce the 
percentage of cars awaiting repair from 
the present figure of 4.9 per cent to the 
war time record when for many months 
it was below 3 per cent.” 


Road Tests of A. A. R. “All- 
Purpose” Reefer 


A SERIES of road tests of railroad refrig- 
erator cars is being conducted as part of 
an “extensive two-year research program 
to develop a standard all-purpose car for 
the more efficient and dependable transpor- 
tation of perishables,” the Association of 
American Railroads announced on July 8. 
The tests are being carried on by the as- 
sociation with the cooperation and assistance 
of shippers, refrigerator car lines, the 
United Fresh Fruit & Vegetable Association 
and such agencies as the United States De- 
partment of Agriculture and the Interstate 
Commerce Commission. 

Nine experimental runs confined pri- 
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marily to matters of car design are sched- 
uled for the summer months, the last of 
the series to take place in September. Later 
tests will deal with the service or perish- 
able protective features of refrigerator cars. 
The runs scheduled for this summer in- 
clude hauls of citrus from Florida to New 
York, citrus or tomatoes from Texas to 
Chicago, cantaloupes and citrus from Cali- 
fornia to New York, and frozen foods from 
the Northwest to New York. 


A. S. M. E. Technical Meeting 
at Chicago Cancelled 


Tue A. S. M. E. Railroad Division tech- 
nical meeting on further possible weight 
savings in passenger-car specialties and 
materials, originally scheduled to be held 
at Chicago on June 19, has been cancelled 
for the summer. It will be presented at 
the annual meeting of the Society at New 
York on December 4 and 5. 

While the technical session of the Rail- 
road Division at Chicago has been can- 
celled, the dinner and evening meeting in 
conjunction with and preceding the A. A. R. 
Mechanical and Purchases & Stores Divi- 
sion meetings will be held as planned at the 
Congress Hotel on August 7. Features of 
the dinner meeting will be an address on 
“The Challenge of the Future”, by Samuel 
O. Dunn, editor-in-chief Railway Mechan- 
ical Engineer, and chairman, Simmons- 
Boardman Publishing Corporation, and the 
presentation of honorary membership in 
the A. S. M. E. to Ralph Budd, president 
of the Chicago, Burlington & Quincy. 


Lincoln Foundation Announces 
$200,000 Award Program 


AN opportunity for those engaged in the 
design, manufacture or construction of any 
type of railroad equipment and the me- 
chanical and structural parts of such equip- 
ment, is offered by the James F. Lincoln 
Arc Welding Foundation, Cleveland, Ohio, 
in the announcement for their new $200,000 
“Design-for-Progress” Award Program. 

The “Railroad” classification, one of 15, 
is divided into two divisions: (1) Loco- 
motives or parts, and (2) Cars or parts. 
Railroad maintenance workers may also 
enter the competition under the Program’s 
“Maintenance” classification. 

Twelve awards, totalling $9,000, estab- 
lished for the “Railroad” classification are: 


Div. 1 Div. 2 Class. 

First ......... $700 $700 $2,509 
RES 500 500 1,500 

Third ........ 250 250 1,000 
Fourth ....... 150 150 800 


Three winners of divisional and classi- 
ficational awards will also be possible re- 
cipients of the main program awards of 
$10,000, $7,500 and $5,000, respectively. 
The principal program award, which may 
be won by a paper in the “Railroad” classi- 
fication, is $13,200. An author entering 
his paper in either division of the “Rail- 
road” classification, not winning any other 
award, may still win one of the 217 honor- 
able mention awards of $100 each. 

The 452 awards for the entire program 
are grouped as follows: A total of 172 
divisional awards—first, second, third and 
fourth awards of $700, $500, $250 and $150, 
respectively, in each of the 43 divisions. 


A total of 60 classification awards—first. 
second, third and fourth awards of $2,50. 
$1,500, $1,000 and $800, respectively, in each 
of the 15 classifications. A total of three 
main awards—first, second, third awards of 
$10,000, $7,500 and $5,000, respectively. A 
total of 217 honorable mention awards oi 
$100 each for 217 papers which do not 
share in any other award but deserve hor- 
orable mention in any of the divisions. 
The 172 divisional awards will be de- 
termined first and from them will be select- 


ed the 60 papers to receive the classifica | 


tion awards. These, in turn, will be judged 


to determine the three main awards of th | 


program. After all divisional, classifica- 
tional and main awards have been determin- 
ed, papers will be selected to receive th 
honorable mention awards. 

Complete details of The $200,000 ‘Ik. 
sign-for-Progress” Award Program, whid 
closes June 1, 1947, may be obtained by 
writing to the secretary, The James F. Lo 
coln Arc Welding Foundation, Cleveland |. 
Ohio. 


Anniversary of First 
Locomotive Patent 


On July 13, 110 years ago, the Associa 
tion of American Railroads has pointed wt. 
the United States issued its first numbered 
patent, which was for a locomotive “de- 
signed to give a multiplied tractive power t: 
the locomotive and to prevent the evil of tte 
sliding of the wheels.” 

The patent was issued to John Ruggles, 
United States senator from Maine, who 
was largely responsible for the passage č 
the act of July 4, 1836, which set up t! 
present-day method of issuing and number- 
ing patents. Senator Ruggles’ inventie: 
was a gear-like arrangement for locom- 
tive wheel and railroad rail which woul 
mesh for grades. It was outmoded almost 
as soon as it was patented. Steam locomo- 
tives of today contain around 1,000 patente: 
features. 


Smoke Prevention Meeting 


Tue 39th Annual Meeting of the Smoke 
Prevention Association of America wa 
held at the Hotel Nicollet, Minneapolis. 
Minn., June 23-26, and was characterized 
by the relatively large number of railroad 
representatives in attendance; the Railroad 
Smoke Association of Hudson county, N.J- 
was particularly well represented. Th 
Tuesday afternoon and Wednesday mom- 
ing sessions were in charge of the Railroad 
Committee, Eugene D. Benton, until te 
cently with the Louisville & Nashville, bet 
now research engineer of the Fuels Divi- 
sion of the Battelle Memorial Institute, prt 
siding. ae 

The program for these two sessions 1- 
cluded addresses r 
Abatement by Roy V. Wright, editor o! 
the Railway Mechanical Engineer; Auto- 
matic Controls for Locomotive Overfire Air 
Jets, by John Canetta, Westinghouse Air 
Brake Company; Railroad Motive Power 
Trends, by Ralph P. Johnson, chief engineef, 
Baldwin Locomotive Works, and the Sur 
ply of Air to Coal-Fired Steam Locomo 
tives, by Ralph A. Sherman, supervisor 
Fuels Division, Battelle Memorial Institute 
There was also a demonstration of locomo- 
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tives equipped with overfire steam air jets 
at nearby station of the Chicago, Milwau- 
kee, St. Paul & Pacific. 

The newly elected officers of the Smoke 
Prevention Association are: president, 
Sumner B. Ely, superintendent, Bureau of 
Smoke Regulation, Pittsburgh; first vice- 
president, Eugene D. Benton, research en- 
gineer, Fuels Division, Battelle Memorial 
Institute, Columbus, Ohio; second vice- 
president, C. J. Sokel, chief clerk, mechan- 
ical department, Belt Railway Company of 
Chicago; secretary, Frank A. Chambers, 
deputy smoke inspector, Chicago; sergeant- 
at-arms, G. C. Hess, road foreman of 
engines, Pennsylvania Railroad, Jersey City, 
N. J. A new office was created and W. E. 
E. Koepler, secretary, Pocahontas Opera- 
tors’ Association, Bluefield, W. Va., was 
elected director of public relations. The 
1947 convention will be held at Toronto. 


New York Central Gets 
Poppet Valve Locomotive 


Tue New York Central has taken de- 
livery of a Niagara-type locomotive special- 
ly equipped with the Franklin system of 
cylinder steam distribution through the use 
of poppet valves. The new locomotive will 
be tested under road conditions in compari- 
son with other locomotives of the Niagara 
coal-fired, steam-powered type, employing 
conventional piston-type valve operation, 
which will be the first time, the announce- 
ment said, that such direct comparison has 
been made between locomotives which are 


Paxton-MITcHELL Company. — William 
A. Harris has been appointed service engi- 
neer for the Central Western district of 
the Paxton-Mitchell Company, Omaha, 
Neb., with headquarters in Chicago. Mr. 
Harris was previously in the service of 
the Alton. 

+ 


Iron & Stee, Propucts, Inc.—George 
L. Bladholm, recently released from the 
armed forces, has been appointed special 
representative of Iron & Steel Products, 
Inc., with headquarters in the company’s 
general offices, Hegewisch Station, Chicago 
33. Charles A. Marshall has been appoint- 
ed general manager. 


Lumrnator, INc.—Edward C.. Zimmer- 
man and Robert G. Nordquist have been 
promoted to associate design engineers of 
Luminator, Inc. Mr. Zimmerman has been 
with the company for 25 years and Mr. 
Nordquist for nine years. 

+ 

Rust OLEUM CORPORATION. —E. W. Kush 
has been appointed agent in the railway 
supply field for Colorado by the Rust 
Oleum Corporation, and R. B. Parrish has 
been appointed industrial representative in 
the Michigan territory. Joseph M. Welles 
has been appointed to represent the cor- 
poration in southern California, with head- 
quarters at 5421 Santa Fe avenue, Los 
Angeles, Calif. 
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otherwise identical. The new Niagara, 
class S-2a, is the twenty-seventh locomo- 
tive of this type to be delivered to the New 
York Central by the American Locomotive 
Company. 


N. P. Opens Manufacturing and 
Repair Shop at Brainerd 


Tue Northern Pacific has completed 
a car-repair and manufacturing shop at 
Brainerd, Minn., which was opened for- 
mally on June 14, in connection with the 
celebration of the seventy-fifth anniversary 
of the founding of that city. Four of the 
general offices of the railway participated 
actively in the opening ceremony, namely, 
Bernard Blum, chief engineer; G. L. Ern- 
strom, general mechanical superintendent ; 
F. G. Moody, superintendent car depart- 
ment, and F. C. Turner, general store- 
keeper. . 

Mr. Blum described the new shop, which 
consists of a main building more than 800 
ft. long, containing a fabrication shop or ma- 
chine area, 80 ft. by 615 ft., and an erect- 
ing shop, 100 ft. by 810 ft. An annex, 
34 ft. by 300 ft., contains a locker room, a 
lunch room, two toilets, a first-aid room 
and office space. Also, there is a warehouse, 
100 ft. by 278 ft., and a covered storage shed 
196 ft. long. Adjacent to the warehouse is 
a concrete platform, 120 by 280 ft. 

All buildings are supported on concrete 
foundations while the framing of the shop 
building is heavy structural steel, and the 
walls are brick and glass block. Both the 


Supply Trade Notes 


Tuomas A. Eprson, Inc.—Don C. Wil- 
son has retired as vice-president, railway 
sales, Edison Storage Battery division, 
Thomas A. Edison, Inc. Mr. Wilson was 
born in Crete, Neb., in 1886. He is a 
graduate in electrical engineering of the 
Nebraska State university in 1907. He 


Don C. Wilson 


began his career in 1908 as a foreman in 
charge of electrical construction with the 
Union Pacific and from 1911 to 1916, served 
as electrical engineer. He worked as elec- 
trical engineer in the employ of the Central 


fabrication and the erecting bays are 
equipped with overhead cranes that span the 
full widths of the respective bays. The 
crane runway for the fabrication shop ex- 
tends 280 ft. outside of the building to serve 
a covered and paved storage space. In addi- 
tion to the buildings, 314. miles of new 
tracks were constructed to serve the new 
facilities. The shop was designed to com- 
plete 10 modern steel freight cars a day, 
and, in addition, to handle steel-car repairs 
for the railroad’s Eastern district. The 
total cost of the construction was $1,799,000. 

Mr. Ernstrom described the existing loco- 
motive-repair facilities at Brainerd, and the 
various functions performed by them, point- 
ing out that about 900 employees are en- 
gaged in the locomotive and car shops and 
that the payroll amounted to $2,396,552 in 
1945, 

Mr. Moody stated that the present car- 
department force of 400 men, with a monthly 
payroll of $96,000, will be increased to 500 
men, with a monthly payroll of $125,000, as 
soon as the shop can be placed in full oper- 
ation. He also stated that during the re- 
mainder of the year it is planned to rebuild 
1,500 cars, to make heavy repairs to 700 
cars and to make light repairs to 1,800 cars, 
a total of 4,000 cars, at a total cost of 
$750,000. 

Mr. Turner disclosed that Brainerd is the 
largest supply point on the system, dis- 
tributing materials to 25 other stores, 
amounting to about $9,000,000 annually. It 
is also the concentration point for scrap of 
which 34,869 tons was handled in 1945. 


of Georgia from 1917 to 1918, and joined 
the Edison Storage Battery Company in 
1919 as manager, railway department, which 
position he held until 1925. Mr. Wilson 
was general sales manager from 1926 to 
1928 and in 1929 was elected president of 
the D. C. Wilson Company, New York, 
serving until 1933. He became assistant 
to the vice-president in charge of railway 
sales, Edison Storage Battery Division, 
Thomas A. Edison, Inc., in 1934 and in 
1940 was elected vice-president, railway 
sales. 
+ 


WEsToN ELECTRICAL INSTRUMENT Cor- 
PORATION.—The Weston Electrical Instru- 
ment Corporation is constructing a large 
new engineering and administration building 
on the plant grounds at Newark, N. J. The 
three-story structure is to be T-shaped, of 
brick-faced reinforced concrete and will 
have 78,620 sq. ft. of floor area. 

+ 


KEARNEY & TRECKER CORPORATION.—The 
Kearney & Trecker Corporation has opened 
offices at 1426 B. F. Keith building, Cleve- 
land, Ohio; at 925 Frick building, Pitts- 
burgh, Pa., and at 4363 Woodward avenue, 
Royal Oak, Detroit, Mich. The Cleveland 
office is under the management of John E. 
Brennan, who will be assisted by Jamcs 
P. Klinger and Lawrence Solin. Mr. Bren- 
nan will also manage the Pittsburgh office 
where his assistants will be Eugene (. 
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Batcheler, Jr., and John F. Burg. At De- 
troit the office will be directed by Wiliam 
J. Mirgelłer and Walter S. Ryan, assisted 
by John C. Berlin, Charles J. Eichman, and 
A. B. Donald. x 


AMERICAN BRAKE SHOE ComPANY.—Roy 
L. Salter has been appointed vice-president 
of the Southern wheel division of the 
American Brake Shoe Company. Mr. 
Salter is in charge of operations of the 
nine Southern wheel plants in the United 
States and is responsible for the produc- 
tion of ehilled-tread car wheels. A grad- 
uate of the Alabama Polytechnic Institute, 
he first joined the Southern wheel division 


Roy L. Selter 


in 1924 as assistant foreman of the Sav- 
annah, Ga., plant and since then has worked 
in a supervisory capacity at plants in Ports- 
mouth, Va., and Sayre, Pa. He took a 
leave of absence between 1937 and 1942 to 
serve with the Association of Manufactur- 
ers of Chilled Tread Car Wheels. He re- 
turned to Southern wheel as general super- 
intendent and became works manager of 
the division in 1944. 

Plans for a new $2,000,000 non-ferrous 
foundry at Meadville, Pa., have been an- 
nounced by T. W. Pettus, president of the 
National bearing division of the American 
Brake Skoe Company. The new plant will 
replace the old foundry at Meadville and is 
part of the company’s $12,500,000 expansion 
program. It will produce bronze bearings 
and castings, and its facilities will provide 
additional capacity over the old plant. It 
is expected the concrete and briok buildings 
will be ready for operation by April 1, 1947. 

® 


Tue DETREx CorporaTioN.—The Detrex 
Corporation has announced that the new 
location of its administrative staff and plant 
headquarters is 14331 Woodrow Wilson 
avenue, Detroit, Mich. All mail and gen- 
eral operational matters should be referred 
to Box 501, Roosevelt Park annex, De- 
troit 32. 

+ 

ASHTON VALVE CoMPANY; CROSBY 
Steam Gace & VALVE Co.— William P. 
Husband, Jr., president and treasurer of the 
Ashton Valve Company, Cambridge, Mass., 
has been elected also president and treas- 
urer of the Crosby Steam Gage & Valve 
Co., Boston, Mass. Substantial advantages 
will accrue to the customers of both com- 
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panies as a result of joint management, it 
was announced. Improvement in products 
and the elimination of duplication will re- 
duce operating costs. The railroad depart- 
ment of the Ashton Valve Company, Chi- 
cago, has been moved to 140 South Dear- 
born street, Chicago 3. 

+ 


WESTINGHOUSE ELECTRIC (CORPORATION. 
—Sidney C. Palmer has been appointed 
manager of the marine and transportation 
divisions, and Frederick S. Bacon, Jr., man- 
ager of the central station division, for 
the New England district of the Westing- 
house Electric Corporation. Both will be 
located in Boston, Mass. 

+ 


AIREON MANUFACTURING CORPORATION .— 
Railway Radiotelephone & Signals, Ine., a 
new corporation, has been formed to serve 
as the exclusive distributor of Aireon Man- 
ufacturing Corporation, of Kansas City, 
Kan., for its railroad radio and other com- 
munications equipment. The president of the 
new corporation is William 4. Hahn, of 
Baltimore, Md., who also heads the Stand- 
ard Railroad Signals & Fusee Co. Samuel 
W. Fordyce, III, is vice-president and gen- 
eral manager, and E. W. Purcell, of Boon- 
ton N. J., is also a vice-president. Dr. C. N. 
Kimball is engineering consultant, J. E. 
Derham of Kansas City is assistant general 
manager, and W. D. Siedel is the Chicago 
division manager. 

+ 


Bury Compressor Company. — B. C. 
O’Brien has been elected president and gen- 
eral manager of the Bury Compressor 
Company, Erie, Ohio. Before joining Bury 
Compressor, Mr. O’Brien, a graduate in 
mechanical engineering of the Rose Poly- 
technic Institute, was associated for a num- 
ber of years with the Roots-Connersville 
Blower Corporation, where he was vice- 
president and general manager. 

+ 


PITTSBURGH STEEL FouNpry CORPORA- 
TION.—The Ward Weller Company, Cam- 
bridge, Mass., has been appointed New 
England representative of the Pittsburgh 
Steel Foundry Corporation. Ward Weller, 
head of the Cambridge firm, will represent 
both Pittsburgh Steel Foundry and its 
Fort Pitt castings division in the railroad, 
marine, heavy automotive and general ma- 
chinery fields in New England. 


+ 


NELSON SALES CORPORATION.— Richard O. 
Blankmeyer, Kenneth Knotts, Leslie E. 
Bluhm, Al Wrigley, Jack Godley and Wil- 
liam G. Tawse, have been appointed field 
engineers for the Nelson Sales Corporation, 
Lorain, Ohio. Mr. Blankmeyer will have 
headquarters in Fayetteville, N. Y., and 
will cover the upstate New York and north- 
ern Pennsylvania area. Mr. Knotts, with 
headquarters in Pittsburgh, Pa., will cover 
the western Pennsylvania, southeastern 
Ohio, western Maryland and West Virginia 
area. Mr. Bluhm will cover the Delaware, 
eastern Maryland, Washington, D. C., Vir- 
ginia, and North Carolina area from head- 
quarters in Hyattsville, Md. Mr. Wrigley 
and Mr. Godley will handle the Detroit 
area jointly, with the former also covering 
northeastern Michigan, and Mr. Godley 
also covering northwestern Ohio and the 


Fort Wayne, Ind., territory. Both will have 
headquarters in Detroit, Mich. Mr, Tawse, 
with headquarters in Los Angeles, Calif, 
will cover southern California. 

+ 


CargoLoy Company. — The Carboloy 
Company of Detroit, Mich., ‘has appointed 
the Carey-McFall Company, 2156 E. Dav- 
phin street, Philadelphia 25, Pa, as a 
authorized distributor to handle hard-metal 
products in metropolitan Philadelphia and 
the adjacent territory. Carboloy standari 
tools, standard blanks, wheel dressers ani 
masonry drills will be carried in stock. Ir 
addition, Carey-McFall possesses facilitia 
for fabricating special Carboloy cemeate! 
carbide tools and dies and clamped-on Car- 
boloy tools. A regrinding service isas 
maintained for carbide users. E. V. 
Twelves, sales manager for Carey-Mcfal. 
will head the new carbide operation. 

+ 


BAKER-RAULANG Company. — Moje 
Carl R. Tufts has joined the Detroit, Mich, 
staff of the Baker industrial truck division 
of the Baker-Raulang Company, Ckvelani 
Ohio. J. K. Hahaffey & Son have been ap- 
pointed industrial truek division representa- 
tives in the Pittsburgh, Pa., area. 

+ 


STANDARD RaILway Eguipment Cow- 
PANY.—Arthur A. Frank, Jr., recently rè 
leased from the Army with the rank oi 
lieutenant-colonel, has been appointed 2s- 
sistant to the president of the Standard 
Railway Equipment Company, with heat 
quarters at Chicago. Mr. Frank, upon his 
graduation from Yale University in 19%, 


Arthur A. Frank, Jr, 


joined the Harnischfeger Corporation, Mi- 
waukee, Wis., as a student engineer. 1" 
1937, he became a sales engineer of th 
Hollup Corporation, with headquarters # 
Chicago, and in August, 1941, was calle’ 
into the armed forces. He served abro’ 
for more than two years as operation 
officer of a truck group and returned t 
America in December, 1945. He was © 
leased from the service in March. 


AERONAUTICAL Propucts, Inc. — Aero 
nautical Products, Inc., has appointed 
Champion Transportation Sales, Inc, Chi- 
cago, national railroad representatives for 
the sale of its screw machine parts, ra 
road hardened and ground bushings 
pins, rigid live centers, and other products 
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This man is a Resident Inspector for The 
Association of Manufacturers of Chilled Car 
Wheels. Every working day he hangs up his 
hat in the same place . . . in the plant of an 
Association member. 

Voluntary adherence to a rigid code of 
highest standards is checked by the Resident 
Inspector in each member company plant... 
inspecting each wheel for surface imperfec- 
tions . . . reviewing the casting records of 
each wheel . . . selecting wheels for daily 
tests. His “bible” is the AMCCW Inspection 
manual, a standardized schedule of proce- 
dures often revised as better methods are put 


into use. Through daily reports he keeps in 
touch with the head inspection office in 
Chicago ... regularly attends group meetings 
of General Resident Inspectors . ... has his 
own work given a double-check by semi- 
annual plant visits by a corps of General 
Inspectors. 

The list below shows you where your 
nearest AMCCW Resident Inspector is 
located, the company at whose plant he can 
be found, and where you are invited to con- 
tact him and discuss inspection practices. He 
will gladly explain his obligation to see that 
every wheel shipped is as good as the best. 


There Is an Association Resident Inspector in your territory. 


Name Company Plant Name Company Plant 
S. J. Szabo A.C. F. - Berwick E. W. Zimmerman: . Griffin . . Tacoma 
H. A. Martin A.C. F - Chicago D. G. Holt Marshall. Marshall 
L. R Drown . A.C F - Huntington W. D. Sawyer Maryland Baltimore 
W. E. Salomo A.C F. St. Louis A.J. White. New York . . Buffalo 
R. M. Woost . Griffin Cleveland J. V. Skierkoski Pullman Hammond 
E a anes poe G. B. Sorrells . Southern Adanta 
Sten Sys SOO H. Morrison Southern Birmingham 

W. R. Oakley Griffin Cincinnati D. D. Duryea. . Southern Houston 
fiar Grima Co: Blons W. J. Muehlbauer | Southern Pittsburgh 

y i i W. W. Dew Southern Portsmouth 
A. P. Bernard Griffin Detroit : 
W. J. Willard Griffin Kansas City T. Uglialoro Southern Rochester 
O. Hofmann . Griffin Los Angeles F. E. Soule Southern Sayre 
D. B. Oblad . Griffin Salt Lake H. M. Ingram Southern St. Louis 
E. M. Hawthorne Griffin St. Paul J. W. Dority Southern Toledo. 


230 PARK AVENUE, NEW YORK I7, N. Y. * 


Organized to achieve: Uniform 


4439 NORTH SACRAMENTO BOULEVARD, CHICAGO 17, ILL. 
specifications — Uniform inspection — Uniform prodot? 


ALUMINUM COMPANY OF AMERICA, — 
Richard A. Sweet has been appointed dis- 
trict sales manager, Cleveland, Ohio, for 
the Aluminum Company of America to suc- 
ceed Edward L. Cheyney, who has re- 
linquished his direct responsibilities in that 
position. Mr. Cheyney will retire from the 
firm on October 1, after 41 years of service. 


Richard A. Sweet 


A native of Erie, Pa., Richard A. Sweet 
began his career with the Aluminum Com- 
pany at the New Kensington (Pa.) works 
in 1927. He was transferred to the Cleve- 
land works for a brief period in 1928, and 
was then assigned to general sales at the 
New York district office. He was assistant 
manager of the New York office before be- 
ing transferred to Cleveland as assistant 
district manager in January, 1945. 

Thomas D. Jolly, vice-president and chief 
engineer of the Aluminum Company of 
America, has announced the company’s 
plans for the construction of a large new 
plant near Davenport, Iowa, for the rolling 
of aluminum sheet and plate. The plant, 
which is to cost more than $30,000,000, will 
have capacity to produce more than ten 
millions pounds of sheet and plate a month 
when placed in operation. Construction is 
scheduled to begin as soon as the project 
has been approved by the Civilian Produc- 
tion Administration, and completion of the 
plant will require approximately 18 months. 
Under present plans, Mr. Jolly said, the 
new plant will be able to turn out wider 
aluminum sheet than any other aluminum 
rolling mill in the world. 

+ 


STEWART-WARNER CORPORATION .— 
Charles I. Kraus has been appointed sales 
manager of the Alemite distribution divi- 
sion of the Stewart-Warner Corporation. 
Gustave Treffeisen has been appointed as- 
sistant sales manager. 


Lınk-BeLT Company.—George P. Tor- 
rence, president of the Cleveland Pneumatic 
Tool Company and vice-president and gen- 
eral manager of the Rayon Machnery Cor- 
poration since 1936, has rejoined the Link- 
Belt Company as executive vice-president. 
Mr. Torrence, scheduled to become presi- 
dent of Link-Belt on November 1, after 
the retirement of William C. Carter, was 
with the firm from 1911 to 1936, when he 
resigned as president. 

The Link-Belt Company has opened three 
new sales offices, at Moline, Ill., Cincinnati, 
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Ohio, and Birmingham, Ala. Those in 
charge of the branches are respectively, M. 
J. Parykaza, L. R. Clark, and C. C. Wiley, 
district sales engineers. 


+ 


EATON MANUFACTURING CoMPANY.—The 
Eaton Manufacturing Company has an- 
nounced the construction of a new office 
building in Massillon, Ohio. The two- 
story building, of brick and steel construc- 
tion, will house personnel employed in the 
administrative, advertising, employment, 
cost, engineering, and purchasing acpart- 
ments, and is expected to be ready for oc- 
cupancy early in the fall. 

+ 


Pressep STEEL Car Company.—J. F. 
MacEnulty, formerly vice-chairman of the 
board of directors of the Pressed Steel Car 
Company, has been elected chairman to suc- 
ceed Lester N. Selig, who has resigned as 
chairman and a director. Mr. MacEnulty’s 
headquarters will remain at the company’s 
New York offices, 230 Park avenue. The 
company announced that Mr. Selig’s resig- 
nation, as well as that of Walter J. Curley, 
who also resigned as a director, were made 
necessary by the acquisition by Pressed 
Steel Car of the plant of the Mt. Vernon 


J. F. MacEnulty 


Car Manufacturing Company, at Mt. Ver- 
non, Ill., which brought Pressed Steel Car 
into competition with the General Ameri- 
can Transportation Corporation, of which 
both Mr. Selig and Mr. Curley were of- 
ficers. 

J. F. MacEnulty was born in Pittsburgh, 
Pa. He joined Pressed Steel Car as car 
inspector shortly after its incorporation, and 
later advanced through various departments 
of the company, being elected a director in 
1922. When the company was reorganized 
in 1936, Mr. MacEnulty was elected a direc- 
tor and vice-president and in December, 
1937, he became president and in April, 
1945, vice-chairman. In 1933 he was elect- 
ed president of the American Railway Car 
Institute, which office he held consecutively 
for 10 years when he found it necessary to 
resign because of business conditions. 


+ 


MıpvaLe Company.—Frank K. Metzger 
has been appointed manager of railroad 
sales for the Midvale Company, with head- 
quarters in Philadelphia, Pa. 


Cuicaco Pneumatic Toot Compaxy— 
W. Luther Lewis, who has been executive 
vice-president of the Chicago Pneumatic 
Tool Company since 1931, has been elected 
president to succeed H. A. Jackson, who 
will continue as chairman of the board of 
directors. Robert A. Rankin has been ap- 
pointed sales manager of the Diesel-engine 
division. Mr. Rankin, formerly assistant 
manager of the engine division, succeeds 
H. W. Buker, head of Diesel-engine sale. 
for the last 20 years, who has retired after 
26 years’ service with the company. 

+ 

GRAYBAR ELECTRIC COMPANY. — C. H. 
McClean has been appointed northern dis- 
trict manager of the Graybar Electric Com- 
pany, with headquarters in Minneapolis, 
Minn. He has been succeeded as midwest- 
ern district manager, with headquarters in 
Kansas City, Mo., by Walter Frasier. Mr. 
McClean succeeds E. C. Sharpe, who is re- 
tiring after more than 34 years of service 
with the company. 


NatTIoNAL PNEUMATIC CompPany.—The 
National Pneumatic Company has trans- 
ferred its Eastern sales offices from 42) 
Lexington avenue, New York, to the plant 
offices at Rahway, N. J. The executive 
offices will remain at the New York at 
dress. All correspondence concerning sales 
or services formerly mailed to New York. 
should be addressed to the company át 
Rahway. 

+ 

AMERICAN BRIDGE COMPANY; VIRGINA 
Bripce Company.—Frank K. McDanel has 
been elected president of the American 
Bridge Company and the Virginia Bridge 
Company, subsidiaries of the United State 
Steel Corporation. Mr. McDanel began 
work as a youth in the Ambridge, Pa., plant 
of American Bridge where he learned to 
lay out shapes for bridges and buildings 
Rising through the ranks, Mr. McDanel 


-e 


Frank K. McDanel 


was appointed general superintendent of the 
shops in 1923, in which capacity he super- 
vised the fabrication of steel for the Em 
pire State Building, the San Francisco-Oak- 
land Bay bridge, Radio City and many oth’ 
skyscrapers and bridges. Elected vice 
president and a director of American Bridge 
six years ago, he was in charge of the 
company’s manufacturing operations dur- 
ing the war. 
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NEW 


SPEEDED BY 4-8-2 LIMA No. 3100 


To maintain a ten-hour schedule between 
New York and Buffalo for its new Pacemaker 
fast freight service, beginning July 1, the 
New York Central will employ modern steam 
motive power. 

Leaving New York at 7:15 P.M. E.S.T. and 
including stops at Albany, Utica, Syracuse 
and Rochester, to deliver and pick up cars, 
the west-bound Pacemaker will arrive at 
Buffalo at 5:15 A.M. This necessitates a road 


NEW YORK CENTRAL'S 


FREIGHT TRAIN 


speed up to 65 miles an hour with trains of 
up to 75 cars. The east-bound Pacemaker has 
a similarly fast overnight schedule. 

For this outstanding service to shippers, 
the New York Central has provided 1000 
specially designed box cars; the upper halves 
and doors painted vermillion and the lower 
halves dark gray. The illustration shows the 
Pacemaker freight train powered by Lima- 
built No. 3100. 


ey LIMAO 


LIMA LOCOMOTIVE WORKS LOCOMOTIVE WORKS _ 


INCORPORATED, LIMA, OHIO 
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AMERI€AN CHAIN & CABLE COMPANY.— 
A. P. Hall has been elected vice-president 
of the American Chain & Cable Company, 
Inc. Mr. Hall will continue as general 
manager of sales, and his headquarters will 
remain at 230 Park avenue, New York. 


+ 


METALLIZING COMPANY OF AMERICA.— 
The Metallizing Company of America have 
moved their eastern office and warehouse 
to 431 East Seventy-fifth street, New 
York 21. 

+ 


Brown Boveri Corporation. — The 
Brown Boveri Corporation, 19 Rector 
street, New York, hos been incorporated 
under the laws of the State of New York 
as an affiliate of Brown, Boveri & Co., Ltd., 
of Baden, Switzerland. The new company, 
devoted to an expansion of the activities 
carried on by Paul R. Sidler at New York 
for nearly 15 years, will intensify the dis- 
semination of data and information on new 


"O Personal Mention 


General 


ALFRED G. Horre, who has been appoint- 
ed general superintendent of the locomotive 
and car departments of the Chicago, Mil- 
waukee, St. Paul & Pacific, at Milwaukee, 
Wis., as announced in the July issue, was 
born at Milwaukee on May 9, 1895, and is 
a graduate of the University of Wisconsin. 
He entered railway service on October 15, 
1919, as a mechanical draftsman at Mil- 


Alfred G. Hoppe 


waukee, and one year later was assigned to 
the test department where he became engi- 
neer of tests in December, 1927. In March, 
1936, Mr. Hoppe was appointed assistant 
mechanical engineer; in 1942, assistant to 
the mechanical assistant to the chief operat- 
ing officer, and in December, 1944, assist- 
ant chief mechanical officer. 


Joun O. Green, who has been appointed 
superintendent of motive power and car 
equipment of the Gulf, Mobile & Ohio, with 
headquarters at Mobile, Ala., as announced 
in the July issue, was born at Englewood, 
N. J., on January 12, 1893. He received his 
higher education at Cornell University, and 
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Brown Boveri products and their applica- 
tion. Mr. Sidler is president of the new 
corporation. 

+ 


INDEPENDENT PNEUMATIC TooL Com- 
PANY.—Walter G. Mitchell, chief produc- 
tion engineer of the Independent Pneuma- 
tic Tool Company, Chicago, has been ap- 
pointed director of engineering and re- 
search. 

+ 


Drico INDUSTRIAL CorPoRATION. — Dri- 
Steam Products, Inc., has changed its name 
to the Drico Industrial Corporation. The 
address, 29 Broadway, New York 6, is 
unchanged. 

+ 

PARKER APPLIANCE Company.—Dan W. 
Holmes, formerly with the Weatherhead 
Company, has been appointed general sales 
manager of the Parker Appliance Company, 
to succeed Fred E. Amon, who has become 
manager of aircraft sales. 


after being employed with the Erie City 
Iron Works, Erie, Pa., and the General 
Electric Company, he served for more than 


John O. Green 


20 months overseas with the A. E. F., as an 
aviation pilot during World War I. He 
entered railway service in October, 1922, as 
mechanical engineer of the Gulf, Mobile & 
Northern (now the Gulf, Mobile & Ohio) 
with headquarters at Mobile. In 1927 Mr. 
Green became master mechanic of the 
Mississippi Central at Hattiesburg, Miss., 
and in 1937 returned to the G. M. & O., as 
shop superintendent at Mobile. In 1941 
he became master mechanic at Mobile. 


L. S. Crane, assistant chief material in- 
spector of the Southern at Alexandria, Va., 
has been appointed assistant engineer of 
tests at Alexandria. 


FAYETTE TuHomas, who has been ap- 
pointed assistant to the general superin- 
tendent of motive power of the New York 
Central System at New York as announced 
in the June issue, was born on October 
20, 1898, at Cary, Ill. He entered the 
employ of the Michigan Central on May 


H. K. Porter Comrany.—The H. K. 
Porter Company has announced the re- 
moval of its Boston, Mass., office to 204 
Washington street, Room 735, Boston 8. 

+ 

New York BeLTING & Packinc Co— 
The New York Belting & Packing Co., of 
Passaic, N. J., is celebrating its 100th an- 
niversary this year. 

$ + 

Turco Propucts, Inc. — Thomas G 
Franzreb and Donald Keating have beer 
appointed to the technical service divisior. 
of Turco Products, Inc. 


Obituary 

WILLIAM JAMES GEORGE, assistant to the 
president of the Edgewater Steel Company, 
died on June 17. Mr. George was § 
years old. He was born in Lonaconin 
Md., and attended the Carnegie Institute oi 
Technology. He had been with Edgewater 
Steel since the company’s organization it 
1916. 


12, 1920, as an electrician at Chicago. Or 
July 1, 1922, he became foreman of elec- 
tricians at Chicago and on October 1, 1926, 
foreman of electricians at Niles, Mich. He 
became chief electrician of the Indiana Har- 
bor Belt on July 16, 1940, and supervisor 
of electric operation and Diesel locomotives 
for the Indiana Harbor Belt, and Chicago 
River & Indiana, and the Chicago Junc- 
tion Railway, on January 1, 1943. He 
returned to the New York Central System 


Fayette Thomas 


on February 16, 1944, as supervisor o! 
Diesel locomotive maintenance, with head- 
quarters at New York, and on May 1, 19%. 
was appointed assistant to the general super: 
intendent of motive power, in charge “ 
Diesel operation and shops. 


DEAN F. WILEY, assistant general man- 
ager in charge of engineering, maintenant 
and mechanical departments of the New 
York, New Haven & Hartford at New 
Haven, Conn., has been appointed assistant 
vice-president in charge of operation, main- 
tenance and engineering at New Haver 
Mr. Willey was born at Manchester, N 
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er — 
SEREY 


NSE. 46- 56- 60 M.PH. 


Constantly Increasing Speed of Operation 
means that to meet faster schedules, train 
tonnage must be reduced. 

OR — to maintain those schedules with the 
same train load, locomotive horsepower must 


be increased. 


THE FRANKLIN SYSTEM 
of STEAM DISTRIBUTION 


will provide additional horsepower 
at the higher speed. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK e CHICAGO ° MONTREAL 


STEAM DISTRIBUTION SYSTEM * BOOSTER * RADIAL BUFFER * COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 
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BRICKSEAL 


REFRACTORY COATING 


WHEN 
COLD 


Brickseal becomes flint 
hard as it cools — 
protects walls from 
damage. 


PPLIED LIKE PAINT—Brickseal, a com- 

bination of high fusion clays and 
metal oxides, protects refractories . . 
preserves brickwork . . . prevents crack- 
ing, spalling and flame abrasion. 

When heated, Brickseal deeply pene- 
trates the pores and joints of the bricks 
and forms a highly glazed ceramic coating 
for refractory walls. 

Brickseal is also used as a bonding 
material; it produces a tight brick-to-brick 
joint and welds the wall into one solid 
unit. Write for illustrated booklet; ask 
for a demonstration. 

Brickseal is semi-plas- 
tic when hot allowing 


it to expand and con- 
tract with the furnace 


BRICKSEAL 


REFRACTORY COATING 
5800 S. Hoover St., Los Angeles, Calif. 
1029 Clinton St., Hoboken, N. J. 
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H., on August 5, 1896, and is a graduate 
of the Massachusetts Institute of Tech- 
nology (1920). He entered the employ of 
the New Haven in June, 1920, as assistant 
engineer, department of tests, and in April, 


Dean F. Willey 


1923, was appointed general material super- 
visor. In October of 1923 he became me- 
chanical inspector and the following month 
was appointed foreman mechanical inspector 
at Boston, Mass. He became acting general 


foreman in July, 1924; general foreman on | 
November 1, 1924, and assistant to super- | 


intendent of shops at Readville, Mass., in 
September, 1925. On May 16, 1930, he 
returned to New Haven as special mechan- 
ical assistant. He was appointed mechan- 
ical superintendent in January, 1937; gen- 
eral mechanical superintendent in May, 
1941, and assistant general manager in 
charge of engineering, maintenance and 
mechanical departments in November, 1944. 


R. B. Hunt, superintendent motive power 
and machinery of the Florida East Coast, 
has been appointed chief mechanical officer, 
with headquarters as before at St. Augus- 
tine, Fla. The office of superintendent mo- 
tive power and machinery has been abol- 
ished. 


Car Department 


Oscar N. Scuoprert, whose retirement 
as master car builder of the Western Mary- 
land at Hagerstown, Md., was announced 
in the July issue of Railway Mechanical 
Engineer, was born on May 22, 1881, at 
Piedmont, W. Va. He entered railroading 
in 1901 as a car repairman in the employ of 
the Western Maryland at Ridgeley, W. Va. 
He became a clerk in 1912; chief clerk to 
master car builder in 1914; traveling car 
inspector in 1921, and assistant to master 
car builder at Cumberland, Md., in 1923. 
Mr. Schoppert then became general car 
foreman at Cumberland, and in 1935 was 
appointed master car builder. 


Witi1AM E. Corr, whose retirement as 
superintendent of car department of the 
Seaboard Air Line, at Norfolk, Va., was 
announced in the July issue, was born at 
Gloucester, Va., on April 15, 1891, and be- 
gan his railroad career as a timekeeper 
for the Seaboard Air Line in 1912. He 
subsequently served successively as piece- 
work checker, statistician, equipment in- 


us the 
Auswer! 


TO YOUR PROBLEM 
OF GAUGING 
WATER TENDER TANKS 


The Midget Levelometer is a dial 
type hydrostatic tank gauge that 
responds to slight changes in the 
amount of water being measured, yet 
it is rugged in construction and es- | 
pecially built to withstand the vibra- | 
tion and shock to which all railroad 
equipment is subjected. 


OUTSTANDING FEATURES: 


1. Dial type, easy to read. 


2. Automatic indication when 
connected to a source of 
continuous air supply. 


3. Simple to install. 


4. A suitable length of \;' 
pipe is all that is required 
within the tender tank. 


5. Designed and built by the 
country’s largest mant- 
facturer of Liquid Lerel 
Gauges. 


The I.C.C. has ordered all water tender 
tanks to be equipped with water level 
indicators not later than June, 1948. 
Here is an inexpensive and efficient way 
to meet the Commission’s requirements 
by equipping your tenders with Midget 
Levelometers . . . We can also furnish 
liquid level gauges for any of your 
stationary storage tanks. 


Write, wire or phone for a quotation 


and delivery date. 


THE LIQUIDOMETER CORP 


37* Street, Long Island City |, N.Y 
STillwell 4-1440 
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We Gladly Shoulder 
Our Share 
Of This Load 


O build into your General Motors Diesel locomotives all the quality and performance 
that Electro-Motive research, experiment and experience have made possible is only the 

beginning of our responsibility to you. Our next is to do everything within our power 

to help you keep them running at peak performance. 


Now, with the completion of the new Service Building at La Grange — with additional 
instructors, classroom facilities and equipment, the Electro-Motive Diesel Locomotive 
p School is in a better position than ever to aid in training the supervisory personnel 

f of our customer-railroads. 


= This is, of course, in addition to the services offered by our Instruction Car 
i which travels on American railroads giving maintenance and operation 
a courses to all classes of personnel. 
Le We cannot too emphatically stress the value of the instruction given in a 
two-weeks’ course at the School, especially in the development of 
lower maintenance and operating costs. 
i For detailed information, including day-by-day outline of the 
program, write Mr. D. H. Queeney, Service Manager, 
Electro-Motive Division, General 
4 Motors, La Grange, Ill. 
a 
Í 
4 
| 
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COMAS Shears are 
built in a wide vari- 
ety of sizes and applications to meet 
varied plate shearing requirements. 
Simplicity of design and dependable, 
rugged construction assure years of 


maintenance-free operation. Write for 
Bulletin 126. 


INCREASE 


freight car 
availability 


Journal Box Packing Retainers... 
Because ROBOT Packing Retainers 


e o e hold packing away from the 
brass at all times 


e e e keep the journals clean from 
packing line to the brass 


e o e provide a clean, even film of 
oil along the full length of the journal 


they stop waste grabs that cause hot boxes and cut journals. 

By eliminating waste grabs and lint, ROBOT Packing Retainers help increase 
freight car availability since time out for hot box and cut journal repairs, 
packing adjustment, and journal box maintenance is reduced to a minimum. 


ROBOT Journal Box Packing Retainers are also 
available for passenger cars and locomotive tenders. 


CHICAGO FREIGHT CAR & PARTS CO. 


228 N. LaSALLE STREET, CHICAGO 1, ILL. 
SHOP AND YARDS: CHICAGO, ILL. e PUEBLO, COLO. 
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spector, assistant car foreman, foreman, 
general foreman, assistant master car build- 
er, and master car builder. He was ap- 
pointed superintendent of the car depart- 
ment at Norfolk in 1930. 

L. R. RAETHER, chief electrical and Diesel 
supervisor on the New York Central at 
Detroit, Mich., has been appointed super- 
intendent of Diesel shop at Niles, Mich. 

F. G. Lowe has been appointed rule and 
mechanical instructor of the Northern On- 
tario district of the Canadian-National, with 
headquarters at North Bay, Ont. 


Master Mechanics and 
Road Foremen 


J. A. Peters, assistant master mechanic 
of the Southern Pacific, at Tucson, Ari, 
has been appointed master mechanic a 
Tucson. 

F. W. Kuster, master mechanic of the 
Southern Pacific, at Los Angeles, Calif, 
has been transferred to the position of mas- 
ter mechanic at San Diego, Calif. 

N. L. McCracken, master mechanic of 
the Southern Pacific, at Tucson, Ariz., has 
been transferred to the position of master 
mechanic at Los Angeles, Calif. 

T. F. O’ConneELL, assistant master mt- 
chanic of the Southern Pacific at San 
Diego, Calif., has retired. 


Electrical 


R. H. Harrison has been appointed as- 
sistant electrical supervisor of the Western 
Maryland with headquarters at Hagerstown, 
Md. 


Shop and Enginehouse 


K. D. Reap, assistant superintendent of 
shops on the New York Central, at West 
Albany, N. Y., has been appointed super- 
intendent of shop, locomotive department, 
at Beech Grove, Ind. 


M. W. McManon, assistant to general 
superintendent of motive power on the New 
York Central, at New York, has been 
appointed assistant superintendent of shop, 
locomotive department, at Beech Grove, Ind. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of thi 
bulletin or catalog desired, when it is 
mentioned. 


CaRBIDE-STEEL MILLING MACHINES. — 
Kearney & Trecker Corporation, Milwau- 
kee 14, Wis. A 24-page catalogue CSM-20. 
printed in color, descriptive of 20-, 30- and 
50-hp. CSM knee-type milling machines, 1" 
horizontal and vertical models. 

+ 

Murex.—Metal & Thermit Corporation. 
120 Broadway, New York 5. Sixteen-past 
illustrated bulletin describes the Type HTS 
lime-ferritic electrode designed to prevent 
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Safety- lus Values 


Brake Action is Simultaneous 
and Uniform on Each Car 
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Safety, of course, is the predominant feature in the “HSC” electro-pneumatic 
brake. It has several safety-plus values that show up in the cab, in the train, 
and at the wheels. 
In the cab the engineman has greater brake flexibility, which, in some instances, 
permits as much as 50% saving in stopping or slow-down time. 
In the train the elimination of slack action is reflected in greater passenger com- 
fort. The brake on each car applies and releases in unison with all other cars in 
the train. There’s no time lag from car to car — no variation in braking intensity. 
Slow downs and stops are agreeably smooth. 


With the highly efficient “HSC” brake the safety-plus values > 
show up sharply at the wheels. Shorter braking periods at lower NY 
pressures generally prevail. Reduced shoe wear — (up to 35% 

as reported in one instance) — also reduces the danger of 
thermal checks in wheels. And the “AP” mechanical Decel- 
ostat, by detecting wheel slip and keeping the wheels rolling, 
attains the maximum in safety-plus protection at the wheels. 


WESTINGHOUSE AIR BRAKE CO. 
WILMERDING, PENNSYLVANIA 


August, 1946 2 


underbead cracking in the welding of “¢if- 
ficult-to-weld” steels. Tables give full data 
on physical properties and chemical analysis 


e o of the Type HTS deposit in all standard 
electrode sizes. Various actual applications 
BEATTY Engineering Tee 
+ 

: a IpEAL MACHINERY Propucts.—lIdeal in- 

3 dustries, Inc, 1296 Park avenue, Sycamore. 

puts that Plu int BEATTY machines Ill. Etchers; Air Horse products—a pneu- 

% matic drill, a pneumatic serew driver and 

nut setter, a rotary file and die grinder, 

and a pneymatic riveting hammer; pnev- 
matic tool accessories ; a new dust collector; | 
chucks, and grinding-wheel dressers are | 
among the Ideal products described and l 

illustrated in this company’s 24-page cata: 
logue, Form MTC-1245. r 


: % 
SMALL Toots — George F. Marchai. 
Company, Chicago. Catalogue No. 46 de- 
scribes the punches, dies, couplings, rivet l 
sets and other tools made. Over 200 
sketches with full dimensional details illus- 
trate the various types of tools. 


Miscellaneous Publications 


“THE APPLICATION OF SILICONE RESINS 
TO INSULATION FoR ELECTRIC MACHINERY.” 
— Dow Corning Corporation, Midland, 
Mich. Gopies of the paper, “The Applica- d 
tion of Silicone Resins to Insulation for 
Electric Machinery” by J. DeKiep, L. R. 
Hill and G. L. Moses, which won the annual 
A. I. E. E. award for excellence, have been 
made available by the Dow Corning Cor- 
poration. This paper describes the applica- 
tion of silicone resins including laboratory 
tests on materials and coils as well as tests 
on rotating apparatus, and discusses prac- 
tical problems involved in the use of these 
materials to obtain adequate high-tempera- 
ture insulation. Thermal aging tests are 
also reported and recommendations are 
made covering tentative temperature limits 
for general rating and application purposes. 

+ 


WESTINGHOUSE ELECTRIC CORPORATION.— 
Designed to give in a clear, concise manner 
a fundamental knowledge of the construc- 
tion, operation and selection of electrical 
measuring instruments, an intensive course 
including sound slide films,- a complete 
pocket-size textbook, and an instructor's 
manual, has been prepared by the West- 
inghouse Electric Corporation. Primarily 
for use by the Westinghouse organization, 
the course has also been made available to 
educational institutions, engineering socie- 
ties, and the engineering departments of all 
organizations that use electrical measuring 
instruments. Cost of a complete course. 
based on a class of twenty members, is 
$45. Distribution will be handled by tbe 
Industrial Relations Department, Westing- 
house Electric Corporation, 306 Fourth 
avenue, Pittsburgh 30, Pa. Subjects cover- 
ed in films and lessons are: Importance oí 
Electrical Instruments; The Permanent 
Magnet Moving Coil Mechanism; The 
Electro - Dynamometer Mechanism; The 
Stationary Coil and Moving Iron Mechan- 
ism; The Rotating Vane Mechanism; The 


| N E A N D Selection and Use of Electrical Instruments. 
M AC H It is recommended that the course be given 
- M NY in six one-hour sessions, with each session 
‘yy MFG. co PA covering one lesson. The ne E 
Sy ual, suggests classroom procedures and con- 
D> Pad < . ° 
HAMMOND, INDIANA tains essential reference material. 
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Bac of the 
solid, money-making 
performance of every 
BEATTY Machine stands 
the sound, seasoned 
judgement of a BEATTY 
engineer. This broad 
engineering experience 
represents an important 
bonus in every machine 
that bears the BEATTY 


fame. 
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ARE EQUIPPED 
WITH... 
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UNIT TRUCK 


IE I 
AA to the 


CAR DEPARTMENT OFFICERS’ ASSOCIATION 
ASSEMBLED FOR THE COORDINATED CONVENTION 


During the past five years your willingness to give Unit Truck a fair and im- 


Says 


partial trial solely on its merits—has resulted in 59 railroads and private car 
lines placing 42,393 car sets of Unit-type Trucks in service or on order . . 


FOR THE FIRST SIX MONTHS 
OF 1946, 1 out of every 4 
new freight cars ordered will 
be Unit-equipped 


—— 
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Nine new 2-8-2’s like this one re- 
cently rolled out of the shops of 
The Baldwin Locomotive Works, 
bound for service in Brazil. This 
new motive power used a time- 
tried means of protecting avail- 
ability and avoiding excessive main- 
tenance. Wrought iron staybolts 
were installed. The bolts were 
made from Byers Staybolt Iron. 
Men who have had an oppor- 
tunity to observe and compare re- 
sults over a long period of time are 
pretty generally agreed that there 
is nothing to equal wrought iron as 
staybolt material. It heads up well, 


FORGING BILLETS. The same unusually 
high quality and uniformity found in Byers 
Staybolt Iron areduplicated in Byers Forging 
Billets. They are produced in round, square 
or rectangular sections, under ASTM-A-73 
and AAR-M-307 Specifications. 


in Brazil's new “Baldwins” 


resists high fire-box and steam tem- 
peratures, withstands abrasion from 
fuel and cinders, and can take vi- 
bration and shocks while under 
high tension without premature 
fatigue failure. One large railroad 
that uses iron staybolts exclusively 
has a record of less than one stay- 
bolt replaced per engine per year! 

Byers Staybolt Iron is produced 
under continuous control to assure 
the highest uniformity. Slabs are 
rolled from blooms that are pressed 
from 7000-lb. sponge balls. All 
material is twice piled, and all slabs 
run the full length of the pile. The 


reductiOn_in section from the 
original blodms to the final blank 
is over 50,000 to, This great re- 
duction produces exceptionally 
good slag distribution. 

Byers Staybolt Iron has been 
used by almost 100 railroads. You 
can specify it when buying stay- 
bolts from your staybolt manufac- 
turer, or buy stock for fabrication 
in your own shop. 

A. M. Byers Co., Pittsburgh, Pa. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, 
Houston, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 
ELECTRIC FURNACE ALLOY STEELS * OPEN HEARTH ALLOY STEELS 
CARBON STEEL TUBULAR PRODUCTS 


SCRAP NEEDED. You can speed the production of materials you need by 
speeding your scrap through usual channels back to the metal producer. 
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AMS THIS issue reaches its readers, the four coordinated 
associations of mechanical supervisors will be in session 
at the Hotel Sherman, Chicago. For the first time 
since 1941 these organizations—the Railway Fuel and 
Traveling Engineers’ Association, the Master ` Boiler 
Makers’ Association, the Car Department Officers’ As- 
sociation, and the Locomotive Maintenance Officers’ 
Association—are holding full-fledged annual meetings 
associated with an exhibit by the Allied Railway Sup- 
ply Association. 

Deprived of the privilege of holding their annual 
meetings by the intervention of the war, these organiza- 
tions have shown a morale during five years of cur- 
tailed activity of which every railway officer should be 
proud. These associations, being entirely voluntary, 
imposed no official obligations upon their members to 
keep up the work of their committees. But because 
of the sense of loyalty of their members to the railways 
as well as to the organizations in which many of them 
take a deep personal interest, the committees of all four 
of the associations maintained continuous activity from 
year to year with reports which have been of value to 
all of the members in meeting the heavy responsibilities 
related to the wartime load. A further result of 
this persistent maintenance of activity under handicap 
is the fact that these associations have come through 
the war into a period when normal activities are being 
fully resumed with unimpaired morale. This means 
much to their future service to the railways. 

After a lapse of five years, the exhibit which will 
fully occupy the space available at the Hotel Sherman 
will be of unusual interest. Of course, during the war 
years direct developments in railway tools and equip- 
ment have been curtailed. On the other hand, some 
developments have been pushed forward by the effort 
put forth to meet special war needs so that, on the 
whole, this period has not been a complete loss by 
any means. Indeed, this will be evident from the de- 
scriptions of new tools and items of shop equipment 
which are described elsewhere in this issue. 
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Mechanical Division 
Resumes Its Annual Meeting 


J. M. Nicholson, 
Acting Vice-Chairman 


R. G. Henley, 
Chairman 


V. R. Hawthorne, 
Executive Vice-Chairman 


Reports evidence progress despite five years since 
last full-membership meeting—Division’s program 
of war activities is reviewed by General Committee 


Tse annual meeting of the Mechanical Division, Associ- 
ation of American Railroads, was held at the Hotel Sher- 
man, Chicago, on August 8 and 9. This is the first 
regular meeting of the Division, attended by the mem- 
bership at large, held since 1941. During the five inter- 
vening years there has been no interruption in the work 
of many of the standing committees, although committee 
meetings have been somewhat curtailed. Indeed, the 
Association, through its committees and through special 
research projects, played an important part in the pros- 
ecution of the war by finding substitute materials and 
other methods of reducing the consumption of a number 
of critical materials, These projects are presented in 
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retrospect in the review or the work of the Association, 
and of its own actions in carrying on the business of the 
Association during this critical period in the mations 
history, in the report of the General Committee. 


Election of Officers 


The following officers were elected to serve until June. 
1948: Chairman, J. M. Nicholson, assistant to vice-pres 
dent, Atchison, Topeka & Santa Fe; vice-chairman, ^ 
K. Galloway, general superintendent motive power 2” 
equipment, Baltimore & Ohio. | 

The following were elected as members of the Genera 
Committee to serve a term of one year: H. B. Bower 


eal Engineer 
Raliway MeerreMBeR. 1946 


C. B. Hitch 


J. E. Goodwin 


Railway Mechanical Engineer 
SEPTEMBER, 1946 


A. C. Browning, Secretary 


A.A.R. 
Mechanical Division 


Officers 


R. G. Henley, Chairman 
J. M. Nicholson, Vice-Chairman 
V. R. Hawthorne, Executive Vice-Chairman 
A. C. Browning, Secretary 


General Committee 


R. G. Henley (chairman), general superintendent motive 
power, Norfolk & Western. 

H. T. Cover (vice-chairman), chief motive power, Penn- 
sylvania System. 

F. K. Mitchell, general superintendent motive power and 
rolling stock, New York Central System. 

O. A. Garber, chief mechanical officer, Missouri Pacific. 

J. M. Nicholson, assistant to vice-president, Atchinson, 
Topeka & Santa Fe. 

A. G. Kann, general superintendent equipment, Illinois 
Central System. 

H. B. Bowen, chief motive power and rolling stock, 
Canadian Pacific. 

J. E. Goodwin, chief mechanical officer, Chicago & North 
Western. 

B. M. Brown, general superintendent motive power, 
Southern Pacific Company. 

John Gogerty, general superintendent motive power and 
machinery, Union Pacific System. 

A. K. Galloway, general superintendent motive power 
and equipment, Baltimore & Ohio System. 

C. B. Hitch, chief mechanical officer, Chesapeake & Ohio. 


F. K. Mitchell 


H. T. Cover 
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O. B. E., chief of motive power and rolling stock, 
Canadian Pacific; B. M. Brown, general superintendent 
motive power, Southern Pacific; J. Gogerty, general 
superintendent motive power and machinery, Union 
Pacific; J. E. Goodwin, chief mechanical officer, Chicago 
& North Western; A. G. Kann, general superintendent 
of equipment, Illinois Central System; F. K. Mitchell, 
general superintendent motive power and rolling stock, 
New York Central System. 

The following were elected to serve as members of the 
General Committee for a term of two years: H. T. Cover, 
chief of motivepower, Pennsylvania System; O. A. Gar- 
ber, chief mechanical officer, Missouri Pacific Lines; 
R. G. Henley, general superintendent motive power, Nor- 
folk & Western; C. B. Hitch, chief mechanical officer, 
Chesapeake & Ohio. 

The election this year covered the entire membership 
of the General Committee because, as was pointed out 
in the report of the Nominating Committee, the terms 
of all members of the General Committee had expired 
since the last election at a full-membership meeting. Be- 
cause of the provision in the Rules of Order of the Divi- 
sion that one half of the General Committee is to be elected 
each year, the Nominating Committee proposed the two 
terms of different duration. 

The Nominating Committee also called attention to 
changes in membership and officers of the General Com- 
mittee which have taken place during the past year. 


Vacancies were created by the deaths of H. W. Jones, 
chief of motive power, Pennsylvania System, and Walter 
H. Flynn, general superintendent motive power and roll- 
ing stock, New York Central System. To succeed Messrs. 
Jones and Flynn as members of the Committee, the 
General Committee elected H. T. Cover, successor to 
Mr. Jones as chief of motive power, Pennsylvania Sys- 
tem, and F. K. Mitchell, who succeeded Mr. Flynn a. 
general superintendent motive power and rolling stock. 
New York Central System. These elections were fo 
terms expiring with the Division’s 1946 annual meetin: 
At the time of his death Mr. Jones was serving as vice- 


` chairman. To succeed him until the 1946 annual meeting 


the General Committee elected J. M. Nicholson actin 
vice-chairman. 

The meeting of the Division was opened with thre 
addresses, the first by L. L. White, vice-president, (1: 
cago & North Western, who discussed the problems o 
training future officers; the second by the Hon. W.| 
Patterson, member, Interstate Commerce Commissio. 
who dealt with the need of improvements in maintenant 
affecting safety, and by Clark Hungerford, vice-presi- 
dent, Operations and Maintenance Department, A. A. k 
who deal with the problems facing the railroads, par- 
ticularly those providing an adequate freight-car supply 
These addresses and the committee reports are abstracte 
below with summaries of the discussions which toch 
place at the meeting. 


The Training of Prospective Officers 


By L. L. White 
Vice-President, Chicago & North Western 


“Employee relations,” “employee training,” “job methods,” “job 
relations’—terms which were once foreign to our vocabulary 
have in recent years, and particularly under the impetus of war- 
time demands upon practically every person in the nation, taken 
on a new meaning, with tremendously important and far-reaching 
significance. Indeed, employee relations and employee training 
have evolved into a highly developed science, and presently there 
are a number of institutions and organizations which are devoting 
all of their talents and energies to the furtherance of this activity. 

If the railroads are to keep pace with the other branches of in- 
dustry, and with the rapidly and ever-changing times, it behooves 
railroad management, wherever it has not already done so, to in- 
augurate a sound and systematic program for training employees. 
The immediacy of the need is, I think, readily apparent; and let 
us not for one moment forget that the actions we take or fail to 
take today will play a major role in deciding the issues of to- 
morrow. 

It is, indeed, to the credit of mechanical-department personnel, 
and particularly to the leaders of that segment of the railroad 
family, that they have made greater strides in the realm of planned 
training than have the other major departments. 


Promotion Material Changed 


The need for training men for official positions has always been 
with us, but unfortunately we have been rather slow to recognize 
it as such. Our slackness in this regard, I think, has been due to 
several reasons, chief of which is the fact that for many years 
railroading was generally regarded as a preferred occupation. 
Frequently it was necessary to have connections or “pull” to 
secure a place on the waiting list for a job, and many of the most 
ambitious young men in our communities chose railroading for a 
career because it offered the most attractive opportunities. Pro- 
duction of reasonably capable officials was more or less automatic, 
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and required less planning, supervision, and encouragement thn 
are now needed. i 

That situation does not obtain today. In the first place, we è 
not presently offer as attractive a proposition to prospective em- 
ployees as do certain other industries. In the second place, w 
are considerably restrained in selecting the best candidates 10 
promotion because seniority has established priority as the prin: 
pal requirement for advancement and job selection. Union orga: 
ization of supervision has made it even more difficult for amb 


tious individuals to prepare themselves for promotion. Und’ 
these circumstances we have little alternative but to take the ava! ` 


able timber and improve on it, not over a protracted period 
time, but as quickly as possible. 

Even the improvements and new equipment which war-time a 
tivities demanded and expanded earnings permitted us to purchas 
may not prevent a recurrence of financial difficulties. As you u 


doubtedly are aware, we have not yet been able to secure adjust- ' 
ment of rates to compensate for increases in the cost of doint 
business. In addition to our recent loss of revenues, we must fac 


the fact that we are again competing with other modes of trans- 
portation which, unfortunately, at the expense and to the detri- 
ment of railroads, are still being encouraged and assisted by meat 
of subsidies by the federal government under the pretext of 1 
tional defense, or for political reasons. The proposed St. Law 
rence River waterway and the appropriation of public funds ' 
build airports for use by commercial air lines are but two ¢xa™ 
ples of what I have reference to. 

Not only do we face the risks inherent in normal, healthy, prot: 
ress-stimulating competition, but we must also bear the gover: 
ment-imposed yoke of discrimination in favor of rival agencies % 
transportation. For that reason, if for no other, the best leader- 
ship will not be too good. , 

We have but scratched the surface so far as the potentials ° 
employee training are concerned. Indeed, I think we have done 
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a rather poor job in acquainting both employees and the public on 
railroad problems. A recent poll of railroad employees indi- 
cates that the average railroader has slight conception of vital 
railroad facts and problems. If he who is a member of the family 
is so woefully uninformed, what can we expect of the public? 
Where will we find our prospective official? It is most likely 
that under present conditions he is already an employee, having 
entered railroad service of his own accord. He probably likes 
his job, but is poorly informed on railroad problems. When he 
was hired he should have been, but probably was not, thoroughly 
instructed in the policies of the company, the relation of his jeb 
to overall operation, and the prospects and methods of advance- 
ment. The importance of this phase of primary training during 
the frst few days or weeks of the employee's association with 
management cannot be over-stressed, because any and all super- 
visors are considered “management” by those whom they super- 
vise. The labor organizations lose no time in seeing that the new 
employee becomes familiar with their version of his rights and 
prerogatives, but I wonder how often management has failed to 
instruct him in his duties, his obligations and his opportunities. 


Map of the Training Program 


After the indoctrination of the new employee, and after the pre- 
liminary work that has been done to adjust him to his new sur- 
roundings, he must be taught to become proficient in the particu- 
lar trade or profession in which he is employed. This cannot be 
done by any centralized or standardized training method, for a 
number of reasons. Standardization is impractical because of the 
variety of trades, skills and accomplishments which are required 
of the people who run a railroad. It is also impractical because 
railroad properties are extensive and the employees are spread 
out over large areas instead of being concentrated as in the case 
with industries in general. 

It is, therefore, evident that a railroad training program must 
iollow the line of railroad organization, with the contact and di- 
rection of effort stemming from the officer in charge to his im- 
mediate subordinates—they in turn branching out to those whom 
they supervise, and so on down the line to the man in the field. 
The major problem is to devise means of getting the information 
which we wish implanted among our employees thoroughly dis- 
tributed and completely understood. 

I liken this method of dissemination of knowledge and instruc- 
tion to the chain letters which were popular some years ago— 
when at the postman’s knock we had visions of being deluged 
with nickels, dimes and dollars contributed by those who were 
equally desirous of getting something for nothing—in that if any 
person along the line failed to send in his dime, dollar, stamp, or 
whatever it was, the chain was broken. That is what happens in 
training programs, which makes it absolutely necessary that spot 
checks be made by the proper supervisory persons at regular inter- 
vals to see that there has been no break in the chain. 

It is, indeed, most unfortunate when the transmission line be- 
comes broken or fouled. What happens is that the younger men, 
that is, the newer employees from whom our future supervision 
may be derived, will be the ones who will most likely miss the 
things we want them to get, just at the time when they are most 
susceptible to training. I believe firmly in the value of lessons 
which are learned by doing the job, but it is also highly impor- 
tant that supervision and encouragement be provided generously, 
not only when a man is starting a new job, but for some time 
while he is working at it. The training of prospective officials is 
something that I, for one, like to think of as starting the day the 
new employee enters service. That is why I have emphasized 
the new employee and the problems connected with his training. 


Provide for Broad Experience 


Assuming that we still have control over some of the subordi- 
nate supervisory jobs so far as assignments are concerned, it is 
desirable that younger men of ability be transferred from job to 
Job in order that they may master as much of the various aspects 
of railroading as they can. Where this is accomplished on a 
large scale, a supply of well-trained potential supervisors and offi- 
tals will be our reward. 

_A rather perplexing situation sometimes develops when a super- 
visor whom we have been grooming and preparing for further 
Promotion, when offered the promotion, declines to accept it. His 
refusal may stem from lack of confidence in himself or his man- 
4Zement, or other reasons, but when this happens it shoots our 
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best made plans full of holes. It indicates, among other things, 
that somewhere along the line we failed to condition that employee 
or supervisor properly. 

We should do everything possible to attract college-trained 
men to railroading. We must have the benefit of their special 
training in the new developments of science. I am delighted to 
observe that the Mechanical Division is again offering its special 
scholarship at Stevens Institute of Technology to sons of members 
of the Division. 

To develop an all-round mechanical man requires that he should 
have had as much practical experience as possible with varied 
situations. He should be assigned to a number of shops, round- 
houses, repair tracks and transportation yards, on day and night 
shifts, and in large and small terminals. This requires him to 
move rather frequently, and to accept assignments which may 
not always appeal to his family or himself. Encouragement and 
the prospect of further advancement are essential in such instances. 

Similarly, it is of great value to any man who aspires to be an 
official that he have an opportunity to work in more than one 
department. It is the obligation of railroad management to see 
that these opportunities are provided. 


Selection of Candidates 


I urge that former hit-or-miss methods of selecting men for 
advancement be superseded by precision methods, which might 
well be described as the processes of elimination. This does not 
require a trial performance, but necessitates a canvass of the 
available manpower and a rating, based on age, ability, personal- 
ity, integrity, interests, ambition, etc. This rating may or may 
not require written records. I suggest it is preferable that there 
be no written record, and certainly no publicity should be given 
such information. 

I have had department heads tell me that they had no one to 
promote to fill vacancies, and when I prompted their use of the 
process of elimination, they were able satisfactorily to fill the job 
within their own department. Waiting until the last minute, of 
course, is neither desirable nor safe. To be effective, the rating 
I have in mind is a running affair that is being constantly studied 
and brought up to date. What we are mainly trying to develop 
is leadership, which resolves itself into two parts: (1) the ability 
to get along with people, and (2) the art of instructing others. 

It is unfortunate, but true, that not all supervisors are leaders. 
Those who are not must have more assistance and guidance than 
others. Intradepartmental transfers may or may not be helpful in 
bringing out this quality. If a man cannot handle more than his 
present responsibilities, it would be unwise to crowd him into a 
bigger job. It is also unfortunate, but likewise true, that not all 
supervisors are good instructors. It is to overcome these defi- 
ciencies that we must carefully plan our training program to 
bring out the best in what we have and develop sources for pros- 
pective officials of all types. 


Program-Building Sources 


The War Manpower Commission during the war sponsored a 
Personnel Committee which developed a program of training that 
can be very well modified to suit our present needs. This pro- 
gram should be sponsored by the executive officers of the rail- 
roads; its details should be developed and put into practice and 
followed up by an employee-training specialist who should be at- 
tached to the executive or personnel office. The usual methods of 
contact may be employed, such as local, divisional, or system staff 
meetings; by the distribution of circular letters and courses of 
study; and by the use of moving pictures and slides that are 
sound-tracked. 

We have a fine means of contacting our men on railroads 
through division and system officers who are regularly on the 
road. They can determine whether the local people are suffi- 
ciently interested in the program, and where they are not, the 
traveling officers are at least in the best position to undertake to 
arouse that interest. Not the least important part of the program 
is the necessity for keeping the men informed of our aims. If we 
fail in that, it is no wonder that we do not succeed. 

There are certain fundamentals which are necessary to success 
in undertaking of the type of employee training described. Good 
railroad officers are not born, and only rarely do they float into 
our laps through mere chance. An acknowledgment of these 
facts, coupled with a true evaluation of past accomplishments 
and failures, as well as present objectives constitutes the logical 
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foundation for the next requisite, which is the formulation of a 
sound policy and a systematic method of training employees. The 
third step, of course, is a constant check to determine that the 
ibe Hed is functioning efficiently and serving the purposes in- 
tended. ; 

Above all, it is absolutely essential that the program be sparked 
by the head of the department. I don’t care what the movement 
is, whether it be employee training, safety first, perfect shipping 
month, Community Fund Campaign, or what have you, unless it 
has the genuine, wholehearted, and unstinting support of the de- 
partment head, it is doomed to failure from the outset. 


Significance of Leadership 


When we train men to be leaders in industry, that leadership is 
not restricted to their eight, nine, ten, or more hours on the job. 
Leadership is not something we don when we take up our task 
in the morning, and then placed in the desk, the file cabinet, or 
roundhouse, or storeroom when quitting time comes around. It 
is constant, and the same leadership that we develop primarily 


for on-the-job purposes finds equal expression by those whor 
we train in their home communities, their fraternal organizations. 
the Mechanical Division, and in local, state, or national civic ani 
political affairs. 

There are those in our country, yea, in the very halls of gov- 
ernment and in the seats of authority, who are seeking by even 
device to pervert the very principles upon which our beloved cow- 
try was founded, and in the defense of which your sons hav 
so lately given their lives and their limbs; who are striving to 
make the individual subservient to the state—nothing more than 
a cog in the wheel; who are seeking to destroy forever the prin- 
ciples of equality to all and free enterprise under the exercise œ 
which the United States has become the greatest nation on earth: 
who are endeavoring by every means known to them to foist upon 
true-blooded, red-blooded Americans the foul isms of decade 
nations, of peoples who love not America nor her people. 

America needs leadership, and it is your sacred duty and mix 
in so much as it lies within our power to do so, to help develo; 
that leadership, not only that our industry may be prosperow 
but that our country may be free. 


Equipment Failures Must Be Reduced 


By The Hon. W. J. Patterson 
Member, Interstate Commerce Commission, Washington, D. ©. 


I congratulate the Mechanical Division, its officers and mem- 
bers upon the magnificent job of maintaining rolling equipment 
in suitable condition for expeditious transportation during the most 
difficult war period. Material was scarce. Substitutes had to be 
used to a considerable extent. Man-power was hard to get, and, 
to a large extent, inexperienced. As a result of these conditions 
and the intensive use of equipment, it gradually deteriorated 
until now it has reached the point where equipment failures are 
perhaps the greatest contributing factor in train delays, and such 
delays are becoming more numerous. These conditions, accom- 
panied by a let-down of inspection, also resulted in an increase 
in accidents. 

It is time now to commence to restore the efficiency of the 
plant. Perhaps 25 per cent of the cars now in service should be 
retired without delay. I understand 500,000 freight cars are 
more than 26 years old, and for the last five years you have 
been getting two years’ mileage out of each year’s service. There 
is perhaps need for 150,000 new freight cars, a large part of 
which are long overdue. Empty good-order cars are mighty 
scarce at the present time. 


Some Recent Developments 


The commission, by order of September 21, 1945, required that 
on or before January 1, 1949, air brakes conforming to certain 
specifications be installed on all cars used in freight service, ex- 
cept those equipped with passenger-car brakes. If it is necessary 
to extend the time within which cars used in interchange must 
be equipped, it will be because the manufacturers have failed to 
deliver the equipment. The railroads are absorbing all the 
equipment they can get. 

Hand brakes on passenger-train cars are not as well main- 
tained as those on freight cars, perhaps due to the relative in- 
frequency of their use. However, when an emergency arises in 
which human safety is involved, an efficient hand brake is just as 
necessary on a passenger car as it is on a freight car. 

The manner of detail construction and maintenance of cars is 
important. During the last six years we have investigated 12 
accidents which were directly or indirectly caused by failure of 
some part of a car. These accidents resulted in the death of 109 
persons and the injury of 361. Four were caused by broken 
journals, two by broken wheels, two by defective couplers, one 
by a defective equalizer bar of a passenger-car truck, one by a 
broken truck side-frame, one by a loose wheel and improper ad- 
justment of side-bearing clearance, and one in April of this year 
by a loose wheel on a passenger-train car, which had been turned 
down to full tread and flange contour and remounted on a sec- 
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ond-hand axle. Several, if not all, of these accidents probabl: 
could have been averted by proper inspection and maintenan. 
and by better devices and methods for testing materials. 


Expedite Car Repairs 


I direct your attention to the need for thorough inspection arc 
prompt repair of cars. This is essential both for accomplishmer 
of the humanitarian purposes of the law and to procure efficier: 
and safe operation. 

According to our records, 2.58 per cent of the total number o: 
freight cars, passenger train cars and locomotives inspected b; 
the commission during the first year of the war had defective 
safety appliances, and this percentage gradually increased to 31! 
per cent during the last year. This increase in defects indicate 
a relaxation in inspection and maintenance, and is probably at- 
counted for in large measure by the shortage of material an 
man-power necessary to cope with the abnormal wear and te: 
and the stress of war-time conditions in general. This situate 
should promptly be improved. . 

Many persons responsible for the movement of cars througt 
interchange either do not have a proper understanding of the te- 
quirements of law or are not sufficiently concerned about them 
It should be emphasized that there is an absolute legal prohibitio 
against the interchange of cars having defective safety appliance: 
that a carrier which either delivers to, or receives from, a con- 
necting line such defective cars does so at its peril, and that boti 
the delivering and receiving carriers are equally liable. 


Braking Ratios 


I have from time to time discussed with various committces ©: 
this division the matter of braking ratios for freight cars. For 
years braking ratios, based upon the loaded weight of freight 
cars, have been entirely too low. Freight cars are now being 
built with a braking ratio, based on the gross weight, of 18 per 
cent, and some even lower. If, as is quite possible, a train wer 
composed entirely of such cars, each loaded to full carrymg 
capacity, it would be dangerous to operate such a train at any- 
where near normal speed. Freight trains are increasing © 
length; likewise speeds are increasing. The light weight of th 
car is becoming a progressively smaller proportion of the loaded 
weight. This is a bad situation and something should be done 
about it; otherwise, the maximum speed of freight trains must be 
reduced to maintain reasonably safe operation. I am inf 
that an automatic “compensating” brake has now been 
for freight cars and is ready to be tested in service. The matter 
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f perfecting such a device should receive preferred attention by 
he railroads. 

In pre-war days, the principal railroads developed and prac- 
iced standards of repair and maintenance of locomotives which 
rere followed generally by all railroads and which resulted in 
he fiscal years ended June 30, 1939, 1940, and 1941, in locomo- 
ves being kept in the best condition, the least number of acci- 
ents, and the least number of casualties due to locomotive fail- 
res ever attained over a comparable period. The acute need for 
xométives during the war created conditions which made it im- 
ossible to adhere to the high standards previously observed. For 
astance, obsolete equipment that had previously been scheduled 
o be retired was restored to service, many skilled employees 
xere lost, there were shortages of materials and of finished re- 
lacement parts, and the making of emergency repairs of a tem- 
orary nature became necessary. As a result, the general condi- 
ion of locomotives deteriorated. Accidents and casualties in- 
:reased. 


Locomotive Defects Increase 


The trend in defective locomotives, with consequent occur- 
rence of accidents and casualties, has continued to be upward 
since V-J Day. There has been an increase in the number of 
ocomotives found by our inspectors with defects that should 
ave been corrected before the locomotives were put into use, 
ind increases in the number of accidents and casualties attribut- 
ible to locomotive failures in the first eight months of the last 
iscal year, compared with a similar period in the preceding year. 

Necessity for modification of the outstanding rules and in- 
structions for the inspection and testing of steam locomotives and 
enders and their appurtenances was indicated. (Mr. Patterson 
xre referred to three locomotive safety devices, namely, emer- 
gency brake valve, tank water level indicator and reserve air or 
steam-operated power reverse gear which are required on steam 
road locomotives built on or after March 1, 1941, and on existing 
locomotives not later than June 1, 1948.—Editor.) 

Much has been said about man failures in connection with acci- 
dents to trains. When men in train and engine service encounter 
an emergency situation they must, in a matter of seconds, make 
a decision as to what shall be done to avoid an accident. It re- 
quires skill and sound judgment, quickly and accurately exer- 


cised. This can be done only by men with knowledge, training 
and experience. Under such circumstances nothing can take the 
place of experience. 

What I have said with respect to train and enginemen applies 
with equal force to yard and interchange car inspectors. These 
men should not only be familiar with the Safety Appliance Acts 
and related orders, but should also have a thorough knowledge 
of rules governing the interchange of and repairs to cars. They 
should be familiar with the Manual of Standard and Recom- 
mended Practice, the Wheel and Axle Manual, Rules Governing 
the Loading of Commodities on Open Top Cars, as well as the 
rules for the Maintenance of Air Brakes and Air Signal Equip- 
ment on Locomotives and Cars. Here, again, judgment must be 
exercised quickly and accurately, which requires knowledge, 
training and experience. 

The same can be said with respect to locomotive inspectors, to 
the extent that it applies to their particular field. This matter 
is becoming more important and more complicated with the gen- 
eral use of Diesel-electric locomotives. 


Trained Employees Essential 


The proper training and utilization of employees and officials 
is one of the important problems for the railroads to solve. 

All available knowledge bearing upon the construction of loco- 
motives, cars, and related devices should be available to all who 
are interested. Research has been given more or less considera- 
tion by this division for many years. Some railroads have for 
a long time had research departments, but there has not been a 
sufficient co-ordination of their activities, nor interchange of ideas 
and results, to reach all the railroads. Better standardization of 
rolling equipment that is constantly interchanged and intermin- 
gled could well be the number one job of this Division. It 
would certainly improve your safety program. 

You have perhaps observed that nearly every passenger-carry- 
ing railroad proposes to operate at least one streamlined high- 
speed train to meet public demand. Too often sight is lost of the 
fact that to operate successfully and safely such a train requires 
a track structure adapted for high speed, properly signalled and 
well maintained. The rolling equipment must be rugged, fre- 
quently inspected, and all defects promptly corrected. Other- 
wise, these trains are a menace to the railroad and the public. 


Car Supply the Job Ahead 


By Clark Hungerford 


Vice-President, Operations and Maintenance Department, 
Association of American Railroads 


Just a few years ago there were a good many people who 
seemed to have the idea that in the future of America there was 
no large place for the railroads. Newer forms of transport were 
absorbing popular interest. Then came the test of the second 
World War and the realization that despite all that had been done 

other forms of transportation there was nothing which could 
do for this country what its railroads can. 

Car days by reasons of measures adopted were multiplied two 
or three times so that the product of transportation exceeded all 
expectations. Millions of service miles were run out by these 

veterans of the rails” with little or no chance for replacement or 
rehabilitation. Scarcities in the labor and material supply pre- 
vented the rebuilding and renewals so urgently needed to keep the 
supply and condition of freight-car equipment at normal levels. 

s the war years took their toll of the freight-car supply— 
service life was run out faster than it could be replaced or built 
hack into them, 


More Cars Needed 


Tn 1944 17,600 new box cars were installed and 21,100 more 
pcre Put on the rails in 1945 but these hardly equalled the 40,000 
ost through retirement in these last two years of the war. Some 

‘000 new box cars have been received for the seven months’ 
period ended July 31, 1946, and some 24,000 more are now under 
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construction and on order to further augment the supply. Even 
with these additions and other thousands which will be added as 
materials become more accessible many acute shortages will be 
experienced before the supply again approaches a normal level. 

The number of 400,000 is not one to cause much concern in a 
nation where terms in millions and billions are commonplace, but 
still it is a figure that will impress and cause nation-wide plan- 
ning and action by industry and the railroads when it is practi- 
cally the number of box cars that the shippers of America are 
loading each week—396,076 carloads of box-car freight for the 
week ended July 20 and 394,000 for the week ended July 27, the 
last two weeks of record—an average increase of 26,343 carloads 
or 7.2 per cent over the loadings for the weeks of August 4 and 
August 11, 1945, the last two weeks of the war. 

Four hundred thousand cars loaded per week out of a total 
number of approximately 700,000 serviceable box cars means but 
one thing, the obtaining of the maximum use possible of those 
box cars. Concurrently with this demand for box cars comes 
one of the heaviest requirements for open-top cars. The large 
export coal program plus the domestic demand for coal to drive 
reconversion and replenish stock piles depleted during the coal’ 
strike of April and May has resulted in an unprecedented demand 
for coal cars. For the weeks of July 13, 20 and 27, the last three 
weeks of record since the July 4 holiday, coal loading has aver- 
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aged nearly 190,000 cars per week, with the week of July 20, when 
190,386 cars were loaded, being the heaviest week of coal loading 
in more than ten years. Such substantial coal loading plus the 
heavy demand for other commodities requiring the use of open- 
top equipment also means but one thing—obtaining the maximum 
use possible of open-top cars. And this despite the fact that 
some 50,000 hoppers and gondolas have been delivered new to 
the railroads during the past two and a half years. 

In order to provide the transportation this country needs it will 
be necessary for many months to come that we continue to ex- 
tend every effort to secure the maximum use of every car every 
day. This means expeditious handling by the railroads, the ex- 
panding and speeding up of repair programs, so that bad-order 
cars can be restored to service as quickly as possible, prompt 
loading and unloading by the shippers and receivers, and the 
maximum practicable load per car. It is not a question of wait- 
ing until there are more cars or waiting for the traffic to subside; 
it is a question of doing the best we can with what we have and 
doing it now. 

Your Mechanical Division, representing as it does the highest 
standards and achievements in equipment maintenance and manu- 
facture, reflects a solidarity of purpose so necessary to the con- 
tinued advancement of the railroad industry as it emerges from 
the war years to accept the challenge of the transportation future. 

You, as railroaders, are important parts of that tremendous 
transportation machine of the American railroads. We have seen 
how necessary and how vital to victory was the work of that 
machine in the war just passed. Likewise, its services are no less 
essential in the years of peace ahead of us. Without its successful 
working there can be no real reconversion in this country, no 
substantial relief to the despairing peoples abroad. 


Discouraging Outlook 


I should like to be able to report to you that everything is 
promising for the smooth and successful working of the rail- 
roads, but unfortunately at the moment the outlook is not too en- 
couraging. At the same time that traffic has receded, operating 
expenses have increased. You are all familiar with the rises in 
prices of mechanical equipment, supplies and fuel used by the rail- 
roads during the war period. Since the close of the war that rise 
has continued. It is estimated by the Bureau of Railway Eco- 
nomics that on the basis of this year’s operations, the price rises 
in these items will add more than $500,000,000 a year to railway 
operating costs over and above what they would have been on a 
1941 basis. 

During the same five years there have been three general in- 
creases in railway wages, and wages, as you all know, constitute 
more than half of the railway operating costs. Again figuring 
on the basis of 1946 employment the increases in wages granted 


in 1941 added $360,000,000 a year to operating costs. The 1943 
wage increase added $334,000,000, and the 1946 wage increase 
added $675,000,000. To this total increase of $1,369,000,000 per 
year in wage cost since 1941 there should be added the additional 
pay roll taxes on the wage increases amounting to $82,000,000. 

That makes the total increase in railroad expense this year 
almost $2.000,000,000, of which almost half or nearly $900,000,000 
per year is the result of wage increases and price rises since 
January 1, 1946. 

And on top of that was the enactment into law last week of th: 
Crosser bill, which increases railroad retirement taxes and add. 
approximately $85,000,000 more per year to the railroad bill. 

During the first six months of the year freight rates remaine¢ 
on the same level as they were before the war started in Europ: 
seven years ago. The result was a drop in railway net incom 
from the $274,000,000 earnings in the first six months of 1945 ts 
a net deficit of $43,000,000 in 1946. Effective July 1, 1946, the 
Interstate Commerce Commission after summary proceedings and 
pending more extensive investigation authorized an increase in 
freight rates estimated to produce about $170,000,000 in added 
revenue in the last half of 1946 or something more than $i0,- 
000,000 on an annual basis. The commission has under advix- 
ment the matter of further increases as to which it is conducting 
hearings this month. 


Traffic Down; Car Demand Up 


Nor are these financial difficulties the only obstacles coniront- 
ing the railroads in this trying period of reconversion. Traffic 
in general as measured in tons of freight carried one mile has 
decreased during these months of 1946. But there has been no 
such corresponding decrease in the demand for freight cars. In- 
stead the demand for certain types of equipment, notably box 
cars, is greater than it was during the war. 

The demand for freight cars has increased partly because n 
a slowing down in the average turn-around time, partly becaus: 
the average load per car is less than a year ago. The demani 
for box cars is particularly increasing because of exceptional har- 
vests this ycar and because a greater proportion of box cars are 
used to carry less-than-carload freight partly due to the pressure 
of deliveries which cannot be made in carload lots because o: 
production difficulties. 

So I repeat, to meet the demand for freight cars it is going t” 
be up to all of us—and this applies to the railroads certainly a 
much as to the shippers and receivers of freight—to get the maxi- 
mum use out of every car every day. That will call for alert 
transportation operations, for aggressive dealing with mechanical 
problems, for concentrated attention to the procurement of the 
materials and supplies without which it is impossible to keep the 
equipment in good order to operate these railroads. 


Report on Prices for Labor and Materials 


The changes in material prices and labor costs have 
been reviewed and revisions made where warranted 


[The members of the Committee on Prices for Labor and 
Materials are: J. D. Rezner (chairman), superintendent 
car department, C. B. & Q.; T. J. Boring (vice-chairman), 
general foreman, M. C. B. Clearing House, Penna.; H. H. 
Boyd, assistant chief motive power and rolling stock, Can. 
Pac.; A. H. Gaebler, superintendent car department, Gen- 
eral American Transportation Corp.; G. J. Flanagan, gen- 
eral car inspector, N. Y. C.; J. J. Root, Jr., vice-president, 
Union Tank Car Co., and P. F. Spangler, assistant super- 
intendent motive power, St. L.-S. F.) 


In order that the rules may currently provide an equitable 
basis for inter-road billing, your committee has continued the 
work of analyzing material, labor and new equipment costs in 
A.A.R. Interchange Rules 98, 101, 107, 111, and 112 of the Freight 
Car Code, and Rules 21 and 22 of the Passenger Car Code, with 


450 


a view of determining and recommending necessary changes t° 
be made in the next supplement to the current code. 


Freight Car Rules 
Rute 101 


All miscellaneous material prices in Rule 101 were rechecked 
as of April 1, 1946. Quotations submitted by the purchasiné 
agents of the ten selected railroads, representing 39 per cent i 
the total freight car ownership in the United States and Carat: 
showed an upward trend in material markets as indicated ” 
detail recommendations for revisions shown under this rule. 

A new Item 66-A is added, to provide an allowance for "° 
type AB brake cylinder non-pressure head. teable 

Item 105-A is modified to include a composite type malle 
iron and pressed steel journal box lid. Cove 

In view of the changes made in Rule 120 in the 1946 


ineet 
Raltway Mechanic, 186 


and further changes recommended by the Arbitration Committee 
in its 1946 Report, Item 194-B is eliminated, as well as the 
paragraph following Item 201. 

Item 210 is modified to provide penalty price on the same 
basis as scrap allowance for all No. 2 brake beams applied as 
new or R.S.S. & T. 

Based on new studies made on five railroads which resulted in 
the adoption of revised methods of computing R.S.S. & T. and 
average credit allowances, modified R.S.S. & T. and average 
credit prices are recommended for No. 2 plus, No. 3 and No. 15 
brake beams under Items 211, 212, and 213, respectively. 

All combination labor and material allowances were modified 
in Supplement No. 1 to the 1946 Code, effective May 1, 1946, to 
conform with revised A.A.R. labor rates brought about by an 
increase in hourly wage rates paid to car-repair men. 


Rute 107 


A new second note is added following Item 240-A, to indicate 
the work which must be performed to justify charge under Items 
239, 240 or 240-A. 

Interpretation No. 5 is modified to clarify the intent. 

Immediately upon receipt of the announcement of the 16 cents 
increase in hourly wage rates paid to employees engaged in car 
repairs, Item 105-A covering freight car labor was increased 
to $1.90 per hour and key items in this rule reviewed and modi- 
fied accordingly, and these changes were announced in a circular 
letter issued by the Secretary on April 5, 1946, effective as of 
April Ist. All combination labor and material allowances were 
later reviewed and modified in Supplement No. 1 to the 1946 
Code, effective May 1, 1946. 

Based on new time studies made on five railroads, Item 281 
is completely modified, to provide revised tables and allowances 
as well as changes in the wording. 

A new Item 281-A is added to provide separate allowances 
for the removal of old tack or fillet welding from car parts. 

A new Item 281-B is added, to provide separate and average 
allowances per truck side for preheating, preparation, welding 
and normalizing of cast steel truck side frames. 

A new Item 281-C is added, to provide separate and average 
allowances per hole for welding holes exceeding 1% in. in di- 
ameter in top chord angles of gondola cars. 


Rute 111 


All combination labor and material allowances were modified 
in Supplement No. 1 to the 1946 Code, effective May 1, 1946, 
to conform with revised A.A.R. labor rates brought about by 
the 16 cents increase in hourly wage rates paid to employees 
engaged in car repairs. 


Rute 112 


Recommendations are made in this rule respecting reproduc- 
tion pound prices of new freight cars of all classes, in order that 
the supplement of August 1, 1946, may reflect 1945 costs in lieu of 
figures shown in the present code. New prices recommended 
are based on the cost of 27,064 freight cars constructed during 
the year 1945. 

Paragraph 4 of Section B is modified, to provide the settle- 
ment basis for Class LRC cars used for the transportation of solid 
carbon dioxide (dry ice). 


Passenger Car Rules 
Rute 21 


Items 18A, 20L, 20M and 20N are modified to clarify the intent 
that respective allowances include jacking of car. 

A new note is added following Item 23 to clarify the intent 
with respect to allowances in Items 21, 22, 23, and 24. 

A new Item 27 is added to provide allowances for roller bear- 
ing units R. & R. or renewed separately in connection with cer- 
tain wheel-changing operations. 

Immediately upon receipt of the announcement of the 16 cents 
increase in hourly wage rates paid to employes engaged in car 
repairs, Items 19, 19-A and 20 covering passenger car labor 
were modified accordingly. and these changes were announced in 
a circular letter issued by the Secretary on April 5, 1946, effec- 
tive as of April Ist. All combination labor and material allow- 
ances were later reviewed and modified in Supplement No. 1 
to the 1946 Code, effective May 1, 1946. 
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Rute 22 


All combination labor and material allowances were modified 
in Supplement No. 1 to the 1946 Code, effective May 1, 1946, 
to conform with revised A.A.R. labor rates brought about by the 
16 cents increase in hourly wage rates. 

It is the intent of the committee to investigate labor and ma- 
terial costs again in October and if sufficient change develops, 
necessary revisions will be made and inserted in the rules effec- 
tive January 1, 1947. 

Your committee recognizes the uncertainty of present price 
conditions and feels that in the event of further changes in price 
quotations on major items of material prior to the next regular 
semi-annual solicitation from the ten selected railroads as of 
October Ist, it should determine whether such changes warrant 
immediate revision and take the necessary action to place in effect 
whatever revisions in price rules may be approved. 

[The changes recommended in the rules are shown in detail 
in the report—Editor. ] 


Supplementary Report 
FREIGHT RULE 101 AND PASSENGER RULE 22 


In accordance with the last paragraph of page 3 of the report 
of the committee, dated May 20, 1946, further investigation of 
material prices has been made and quotations have been secured 
as of June 1, 1946, on draft gears, brake shoes, couplers, coupler 
parts and lumber. Computation of the basis of these quotations 
reflects increases in all of these items over present prices and 
those recommended in the report dated May 20, 1946. 

[The supplementary report listed the changes in detail and 
recommended that they be made effective on August 1, 1946— 
Editor. } 


Freicut Rues 101, 107, and 111 AND 
PasseNGER Rues 21 AND 22 


Immediately upon receipt of the announcement of the addi- 
tional 2%4 cents increase in hourly wage rates paid to employes 
engaged in car repairs, the A.A.R. labor rates and key items 
in Freight Car Rule 107 and Passenger Car Rule 21 were modi- 
fied to conform as announced in circular letter issued by the sec- 
retary on May 29 to become effective June 1, 1946. 

All combination labor and material allowances are being 
reviewed and it is proposed to include the modifications made 
necessary because of the increased labor rates and material allow- 
ances (where involved) in the supplement effective August 1, 1946. 

(The report was accepted.) 


AB brake test rack equipped with special reflecting hood and fluores- 
cent lights at the top to give good illumination of the gauges and at 
the same time keep glare out of the eyes of the test-rack operator 
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Report of the Committee on Car Construction 


Designs of five lightweight cars proposed for adoption as alternate 
standards—Changes in welding regulations for trucks and couplers 


[The members of the Car Construction Committee are: 
T. P. Irving (chairman), engineer car construction, C. & 
O.; E. P. Moses (vice-chairman), engineer rolling stock, 
N. Y.C. System; R. B. Winship, mechanical engineer, Can. 
Pac.; J. McMullen, consulting engineer, Erie; H. L. Hol- 


T. P. Irving, 
Chairman 


land, engineer car construction, B. & O.; F. J. Jumper, 
general mechanical engineer, U. P.; R. D. Bryan, mechan- 
ical assistant, A. T. & S. F.; L. R. Schuster, engineer car 
construction, Sou. Pac.; L. H. Kueck, assistant chief me- 
chanical officer, Mo. Pac.; J. K. Peters, mechanical engi- 
neer, D. & R. G. W.; W. A. Pownall, assistant to general 
superintendent motive power, Wabash; J. A. Gower, as- 
sistant mechanical enginecr, Penna., and F. G. Moody, 
superintendent car department, Nor. Pac.) 


The 1939 and 1940 reports of this committee outlined a pro- 
gram for the development of lightweight box-car designs in co- 
operation with the Freight Car Design Committee of the Amer- 
ican Railway Car Institute. Tentative designs for four types of 
construction were submitted for study and analysis. From year 
to year since that time, reference has been made to conditions 
which prevailed making it necessary to defer the work until a 
later date. 

In the 1943 report reference was made to Emergency Designs 
including several composite types of freight cars made necessary 
on account of greater demand for steel for national defense. De- 


PLAIN BEARINGS 60%. 


Recommended practice in 
axle centering (finish dimen- 
sions) —Depth of counterbore 
in rough axle shall be in- 
creased from that shown to 
compensate for stock allowed 
to face axle—For axle centers 
for tubular axles, roller bear- 
ings, see D-4-C, plain bear- 
ings, D-6-A 
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signs of 50-ft. 6-in. steel-sheathed box and auto box cars 10 f 
6 in. high inside were submitted, adopted by letter ballot 4 
standard designs and are ready for inclusion in this year’s rev- 
sion of the Supplement to the Manual. 


50-Ton Lightweight Welded Box Car 


The designs for a 50-ton lightweight welded box car are com 
pleted and are included in Appendix A (omitted in this abstract 
of the committee’s report). It is recommended that these ce 
signs be submitted to letter ballot for adoption as alternate stand- 
ard. This design will have clear inside dimensions of: Length, 
40 ft. 6 in.; width, 9 ft. 2 in.; height at eaves, 10 ft. 6 in; et- 
mated lightweight (body), 26,000 Ib.; trucks (with chilled-iro 
wheels), 15,600 Ib.; total weight on rail, 41,600 Ib.; approximate 
saving in weight under A.A.R. standard box car, 5,200 Ib. 

Designs for a 50-ton lightweight fixed-end steel gondola car 
were completed and included in Appendix A. This design wil 
have clear inside dimensions of: Length, 41 ft. 6 in.; width, § it 
6 in.; height, 4 ft. 8 in.; estimated lightweight (body), 23/0 
Ib.; trucks (with chilled-iron wheels), 15,600 1b.; total weight 
on rail, 39,300 lb.; approximate saving in weight under A.AR, 
emergency standard gondola car, 6,200 1b. 

Designs for 50-ton and 70-ton lightweight hopper cars, m 


General Dimensions of Lightweight Hopper Cars | 


Tonde length, fE roie jee wade tec fis eas 


Inside- Width, “LAN, «pe. ae e ae Comte Pie aad E 10-4 104 
Height rail to top of side, ft-in. ................ 10-8 104 
Cubic capacity level full, cu. ft. ............... 2,209 2,824 
Cubic capacity with 10 in. av. heap, cu. ft..... 2,497 3,156 
Estimated light weight (body), Ib. ............... 23,300 27,200 
Trucks (with chilled-iron wheels), 1b. 11111111] 15,600 1810 | 
Total weight on rail; D: osuan cutaan a 38,900 45,300 
Approximate saving in weight under A. A. 4 

standard hopper cars, lb. . 2... cece s es eeeesecs 2,500 2,600 


included in Appendix A, will have the general dimensions show? 
in the accompanying table. 

The committee co-operated with the American Railway ( 
Institute, who prepared the design of a 50-ton lightweight me- 
chandise box car for high-speed service made of high-tensik 
low-alloy steel, welded and riveted construction. This desig. 
acceptable in interchange service under the provisions of Inter- 
change Rule 3, will have clear inside dimensions of: Lengt 
50 ft. 6 in.; width, 9 ft. 2 in.; height at eaves, 10 ft. 51 i: 
lightweight of body, 30,400 lb. If any railroad desires to hast 
cars built under this approval all necessary data covering the dt 
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5 Button Heads Remaining 


Plus 4 Button Heads Remaining 
3 Button Heads Remaining 
Minus 2 Button Heads Remaining 


| Button Head Remaining 


VARIATION RANGE PER NUMBER 


Wheel Base Variation °4,$— 


Note 1:—Five %-in. button heads % in. high to be cast on the 
left-hand journal box and to be chipped off as shown by the manu- 
facturer to indicate wheel-base variation. 


Note 2:—Frames of like number to be assembled in the same truck. 
However, frames consecutively numbered may be mated; that is, 
1 and 2, or 3 and 4, etc., may be paired, but 1 and 3, or 3 and 5, 
etc., must not be assembled in the same truck. 


Note 3:—Reclaimed side frames not originally provided with mating 
buttons may be gauged and stenciled with proper classification 
number in the same location as provided for buttons. 


Uniform method of marking to permit pairing cast-steel truck side frames 


sign will be available from the American Railway Car Institute, 
19 Rector street, New York 6, N. Y. 

Drawings have been prepared covering the recommended man- 
ner of converting composite box and hopper cars, including selec- 
tive-type ballast cars. These have been approved by the commit- 
tee and will be available in the secretary’s office for those desir- 
ing prints. 


Standard Designs Generally Followed 


One of the tables in the committee report showed that of 17,125 
box and auto-box cars ordered from May 1, 1945, to May 1, 
1946, 7,750 cars were A.A.R. standard throughout; 8,375 were 
A.A.R. standard except for minor variations in inside height and 
width; 1,000 were A.A.R. standard except for floating center 
sills and 6 in. over standard height. 

Of 9,125 50-ton hopper cars, 6,775 were A.A.R. standard 
throughout; 350 had minor variations in width and length; 2,000 
were A.A.R. standard except for floating center sills. Of 300 
70-ton hopper cars, all were A.A.R. standard throughout except 
50, which retained standard Z-section center sills and 2534-in. 
truck height. Of 750 freight refrigerator cars, 500 were A.A.R. 
standard and 250 had overhead ice bunkers, but standard center 
sills and truck height. 

To summarize, all new house and hopper cars ordered in the 
period mentioned, except the refrigerator cars, totaled 26,550 
cars, of which 26,500 cars, or 99.81 per cent, were A.A.R. stand- 
ard throughout or conforming thereto, including lightweight 
alloy-steel to A.A.R. base dimensions, floating center sills and 
inside dimensions to specific conditions. Of 37,026 cars listed, 
which included 9,726 gondolas, flat, ballast and special type cars, 
36,276 cars, or 99.19 per cent, have standard 2534-in. center plate 
height and 300 cars, or 0.81 per cent, have 2634-in. center plate 
height. 

The report listed 14 new designs for a total number of 915 
cars for nine owners which were reviewed by the committee, be- 
tween May 1, 1945, and April 30, 1946, in accordance with the 
provisions of the first paragraph of Rule 3 and approved for in- 
terchange service. 

The report also included a description and drawings of recom- 
mended practice in axle centering, journal dimensions for roller- 
bearing tubular axles and standard application of wheel-slide- 
comtrol devices. 


Side Frames and Bolsters Approved 


Sixteen new designs of truck side frames and 12 new designs 
of truck bolsters were shown in the report approved for inter- 
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change service since April 15, 1944, including Barber Stabilized 
swing motion, Type S-4-L and double-truss spring plankless; 
Timken outboard roller-bearing high-speed (limited) ; Cardwell 
stabilized double-truss; A. S. F. Ride-Control Type A-3 for both 
plain and roller bearings (limited) ; Cushioned lateral and verti- 
cal motion (limited) ; and self-alining double-truss spring-plank- 
less. In general, these designs included both Grade B carbon- 
steel and high-tensile alloy-steel construction for 50-ton and 70- 
ton cars. 

This part of the report also contained a list of 21 applications 
for approval for side frames and 14 for bolsters, as of April 15, 
1946. 

Due to the lapse of three years since submission of a complete 
list of approved side frames and bolsters, such a list was included 
in the report (Table I) and a second detailed list of applications 
pending approval (Table II). Reference to previous lists of 
pending applications show that some of these applications for ap- 
proval have been pending for a long time. In each of such cases 
the manufacturer has not yet arranged for the necessary tests or 
the tests have failed and the manufacturer has not yet complied 
with the requirements for a retest. 


It is important for all member roads to note that some of the 
approvals listed in the first table are for a limited number of car 
sets, and before any side frames or bolsters of these types are 
purchased the purchaser should ascertain from the secretary 
whether or not all of those authorized have been applied. 


Another sub-committee suggested a uniform method of mark- 
ing truck side frames to permit pairing frames on the same truck 
with respect to the distance between journal-box centers. This is 
to be accomplished by means of five %4-in. button heads, cast in a 
specified location on each side frame and arranged so that one 
or more may be chipped off, the remaining heads indicating the 
variation of this particular side frame from standard journal-box 
center spacing. Details are given in one of the drawings. 


Spring Snubbers—Long-Travel Springs 


The subject of damage to lading in transit was brought to the 
attention of the committee, which reported that factors respon- 
sible for the damage include particularly the following: Vertical 
uncontrolled vibration of springs with attendant damaging shocks 
to lading, especially at the higher train speeds; rough handling 
of cars, especially in switching operations; inferior quality of 
containers ; improper loading, etc.; heavier loading of l.c.l. freight 
and forwarder cars. 
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It is the consensus of the committee that the use of snubbing 
evices will materially reduce damage to freight and equipment 
aused by uncontrolled vertical action of standard truck springs, 
ad it is recommended that consideration be given by all car own- 
rs to the adoption of a program under which all interchange 
‘eight cars will be equipped with efficient snubbing devices. 

It is also recommended that consideration be given to the use 
t longer-travel truck springs on all new freight cars and that 
<isting equipment having present standard springs be changed 
» longer-travel springs where practicable. 

It is recognized that truck-spring snubbing devices have a defi- 
ite effective service life and it is recommended that a plan of in- 
ction be inaugurated by the car owners to determine when 
ese devices should be removed for repairs or replacement. 

A sub-committee reported that service-life tests have recently 
cn initiated on 310 car sets of helical springs installed on Ber- 
vind- White freight cars, which are confined to the same territory 
o that the service can be observed closely. These springs in- 
lude 100 car sets of A.A.R. 1936 springs, 100 car sets with the 
woposed A.A.R. 1944 springs, 100 car sets with 2-in. travel 
springs and 10 car sets with 2%4-in. travel springs. Results of 
his test will be reported later. 

The sub-committee assigned to study the revision of brake- 
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Alternate sleeve brake head for No. 15 brake beam—Other dimensions 
and details are the same as shown on Page E-84-A 
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Thickness to Suit 
È” Min. 5” Mox. 


Method of lengthening brake-beam compression members 


beam and shoe design reported contact with the manufacturers 
and recommended that the modifications approved by letter bal- 
lot in 1944 be made tentatively effective January 1, 1947. 

The report called attention to brake-beam failures due to ten- 
sion rods breaking in threads at the base of the nuts, resulting in 
serious delays and expensive derailments, and to reduce these 
failures recommended the use of Whitworth threads and other 
revision in repair methods, as shown in Exhibit A (not included 
in this abstract of the committee’s report). 

The committee reported that it is investigating methods of pre- 
venting disengagement of brake heads from the compression 
member in-case of a broken tension rod and also other means of 
keeping brake heads from shifting when tension rods fail. In 
view of service performance, the sleeve-type brake head is recom- 
mended as A.A.R. alternate standard. 

The report included drawings of a pressed-steel spring plank 
design, suggested for adoption as recommended practice, also a 
design of draft-key retainer recommended by the Committee on 
Couplers and Draft Gears and suggested for adoption as alter- 
nate standard. 

Other subjects covered in the report included standard location 
of AB-brake release rods, steam and air connections for passen- 
ger cars equipped with tight-lock couplers, application of lading 
strap anchors to door posts, and passenger-car foundation brake 
gear. 

With regard to the building up of worn surfaces on draft keys 
by fusion welding, the committee concurred with the coupler com- 
mittee in recommending that this be not permitted but that the 
keys be reclaimed by the reforging process. 

The report included specific changes in the welding regula- 
tions covering truck side frames, heat treatment after welding, 
emergency welding regulations and limitations, general instruc- 
tions for the welding of couplers and cast-steel yokes, location 
and extent of cracks which may be welded in couplers and cast- 
steel yokes, conversion of 6%4-in. to 9%4-in. butt couplers, 


General Instructions for Welding Couplers 


(1) Welding of cracks in couplers and cast-steel yokes is to be 
done by the electric process, using a shielded-arc electrode. 

(2) Cracks in couplers must be prepared for welding by single 
vee-ing, as per Fig. 2 of Sec. B, so that the welding will all be 
done from the outside. 

(3) Cracks in yokes, if both sides of the fractured members can 
be worked upon, should be prepared as per Fig. 1 of Sec. B, and 
the welding done from both sides. If only one side can be worked 
upon, the preparation should be as per Fig. 2 of Sec. B, and the 
welding done from the outside. 

(4) In all cases, the entire crack should be cut out far enough 
back so that no portion of the crack will remain in the metal, and 
the surfaces where new metal is to be deposited must be clean 
and reasonably smooth. 

(5) If a gas pocket is encountered when cutting out a crack or 
making a weld, and it cannot be entirely removed, the part must 
not be reclaimed. 

(6) On couplers, welds must be dressed off so that there is no 
projection on the front face, inside of guard arm, or bottom of 
shank. Also, no projections or beads will be allowed inside the 
knuckle or lock cavities which might interfere with operation of 
the coupler. 
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(7) On yokes, welds must be dressed off flush with parent 
metal on the inside and outside of straps and in the key slots. 
Front end of key slots must be gauged from rear bearing surface 
of yoke to insure equal lengths on each side of the yoke so that 
it will line up properly in assembly. 

(8) After welding, couplers and cast-steel yokes must be nor- 
malized in accordance with the practice set forth in paragraph 


aration) all around contact face. 
permitted. 

5—Tighten shims to welding position on coupler butt by dumm; 
pin and key, and exercise care to see that shim edges are flush 
with corresponding edges of coupler butt. 

6—After shims are thus in position, weld to coupler butt by th 
shielded-arc electric method. 


No beveling of coupler ber 


Proposed draft-key retainer applied to 6-in. key (left) and 5-in. key (right) 


6 of the Recommended Practice, Fusion Welding and Bronze 
Welding Limits and Regulations, Section L, of this Manual. 

(9) Couplers and yokes reclaimed by welding must be legibly 
stamped in letters at least 34 in. high (surface of part to be 
smoothed off by grinding or other means before stamping) to in- 
dicate railroad reporting marks, date, shop identifying symbol 
and welder’s identification number or marks arranged in form 
shown in Para. 7 of Sec. A. On couplers this marking is to be 
on the knuckle side of the horn, except for welds in knuckle side 
wall which should be on or adjacent to weld. On yokes the 
marking is to be on the side of the head. 


Extent of Cracks Which May Be Welded 
COUPLERS 


(1) Transverse cracks, including shrinkage cracks, in shank of 
coupler from rear end of shank to and including back wall of 
horn, may be welded. There is no limitation in length or depth 
of cracks that may be welded. This rule does not permit the 
welding of parts of different couplers to form a complete unit for 
application to cars in interchange service. 

(2) Cracks in guard arm and front face of coupler, including 
cracks extending full length of face, into lock opening and into 
top and bottom wall, may be welded. If crack is open more than 
Me in., parts shall be pressed back to original contour before 
welding is done. 

(3) Cracks in knuckle side wall may be welded provided they 
do not extend beyond the shaded area shown in Fig. 9, Sec. B. A 
broken out section within this area not exceeding 3 inches in any 
direction, as indicated in Sec. (C) of Rule 18, may be repaired 
by welding in a piece of proper shape and thickness. 

(Present Fig. 9 will be eliminated and replaced with Fig. E-1 
as shown on page 100 of the 1946 Interchange Rules.) 

(4) Couplers having 5-in. by 7-in. shank with 6%-in. butt 
may be converted to 9!%-in. butt by welding metal shims on top 
and bottom of butts in accordance with the following regulations : 

1—Shims should be cut to proper size—1%g by 5 by 5% in. 

2—Drill shims in pairs to match holes in related coupler butts. 
3—Grind coupler butts to give neat seating of shims. 

4—Bevel shims 34-inch at 60-deg. angle (or give J weld prep- 
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7—All sharp corners of applied shims must be removed b 
grinding. (See Fig. 16—formerly Fig. E-3 in Emergency Regi 
lations.) 


Cast-STEEL YOKES 


(1) Cracks in straps, not closer than 3 in. to junction with rea 
of yoke, may be welded regardless of extent or direction of crack 
If crack stands open, means must be used to hold the severed ent 
in proper relation while welding so that the length of the strap * 
not changed. 

(2) Cracks anywhere in front section of yoke, including ke 
slot, may be welded. 


One Or Two Vertical End Lining Boards 
To Be Applied With Wood Screws 


HORIZONTAL SECTION THRU END 


Top Side Lining Boards To Be 
Applied With Wood Screws 


of re- 


VERTICAL SECTION purposes 
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(3) Cracks in rear end of yokes, including 3 in. of adjacent 
strap, must not be welded. (See Fig. 15—formerly Fig. E-2 in 
Emergency Regulations. ) 


Height of Couplers and Buffers 


Passenger Car Interchange Rule 7, Sec. (g), Para. (3), now 
‘equires that the same coupler heights and adjustments as speci- 
ied in Para. (e) of Freight Car Rule 20 apply to other than 
yassenger-carrying equipment cars. It is not practical to permit 
he same variations in heights of couplers in load-carrying pas- 
enger equipment cars as in freight cars, and your committee has 
en requested to submit a proposed revision of P.C. Rule 7 to 
gree with established and logical practices, and to include suit- 
ble instructions goveruning the heights of buffers. 

The committee does not consider it proper to establish limits 
zoverning the heights of buffers independent of coupler heights, 
is no means are usually provided for shimming of the buffers 
mly, the heights of buffers being predicated on the coupler heights. 

The committee submitted as a new section to take the place of 
Sec. (g) of P.C. Rule 7 which, if approved, will be submitted to 
etter ballot. 


Insect Infestation of Box Cars 


Shippers of flour and cereal products have directed attention to 
the fact that no provision is made on the A.A.R. drawings for 
properly cleaning behind side and end linings of box cars. Ac- 
cumulation of materials behind linings makes an ideal place for 
breeding of insects which infest shipments of flour and cereal 
products carried in these cars. 

The shippers request that these places be made accessible for 
cleaning and removal of such accumulation and insects before 
cars are loaded. 

Drawing has been prepared to show top side lining boards on 
both sides of cars and one or two end lining boards on each side 
at both ends of the car applied with screws to permit the easy 
removal of the boards for cleaning behind them with compressed 
air. 

The report listed 23 specific items recommended for submis- 
sion to letter-ballot and also included a complete record of revi- 
sion sheets for the Supplement to the Manual. 

(The report was accepted and necessary recommenda- 
tions ordered referred to letter ballot.) 


Report of Committee on Geared Hand Brakes 


Number of designs limited to 16—Lubrication 
schedules and grease specifications proposed 


[The members of the Committee on Geared Hand Brakes 
are: R. G. Henley (chairman), general superintendent mo- 


R. G. Henley 
Chairman 


tive power, N. & W.; E. P. Moses, engineer rolling stock, 
N. Y. C. System, and J. P. Lantelme, general foreman, 
Penna.) 


In initiating the program for the certification of geared hand 
akes two major objectives were in mind, one was the combi- 
tation of the features of ample braking power, sturdy construc- 
ion and convenience of manipulation; the other purpose was to 
‘educe insofar as possible, the number of different brakes of a 
ype that would be subject to interchange handling. 

As of May, 1946, a total of 12 vertical-wheel type geared hand 
rakes and 4 horizontal-wheel type have been tested and approved. 
Jther applications have been received for which tests are being 
irranged. In order to better control the number of approved 
akes through this procedure, the number of hand brakes of 
rach type from any one manufacturer must necessarily be limited 
ind this feature is being carefully watched as applications are 
received. 


Revision of Specifications 


In providing for the testing of horizontal-wheel geared hand 
brakes it was necessary to make some changes in the laboratory 
procedure from that followed in the handling of the vertical type 
brake. This change was of such a character as to require revision 
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of the specification for horizontal-wheel brakes. The suggestion 
for this alteration was contained in letter ballot Circular DV-1096 
which is now in the hands of the Association for consideration. 

There are certain designs of small groups of special cars where, 
due to the construction, none of the approved designs of geared 
hand brakes can be used. To provide for such cases it is pro- 
posed to include a provision that, in such cases, brakes applied 
shall meet requirements of the specification and, after A.A.R. 
test and approval, be marked AAR-1942-S (the letter S to signify 
Special). Such special designs will not be listed among the types 
approved for unlimited application and will not be accorded the 
same consideration as regular approved types in interchange ac- 
counting, substitutions, etc. 

If this provision is approved, Interchange Rule 3 will require 
modification to provide for the application of such brakes to new 
cars. This will be referred to the Arbitration Committee. 

It is recommended that the specifications for geared hand brakes 
be revised, for identificatiofi purposes, to specify that all approved 
brakes must be plainly stamped or have cast on the face of the 
casing the symbol “AAR-1942” in letters at least 34 in. in height. 


Periodic Lubrication 


It is recommended that A.A.R. Interchange Rule 61 be changed 
to make the lubrication requirement mandatory by deleting the 
words “if necessary”. By such means, all geared hand brakes 
will be lubricated at least every three years. 

To conform with such a lubrication program the lubricants to 
be used should be specified, and the following is suggested : 

Hand brakes where oil lubrication is applied: Any good grade 
of car oil. 

On hand brakes where Alemite or similar fittings are provided 
for the application of grease, a grease conforming to the char- 
acteristics in table I should be used. 


Table I—Characteristics of hand brake grease 


Soap (calcium), per cent...............0...0068 12 
Graphite, per cent ..............0... 0. ee cece eee 12 
Mineral oil, per cent.................. 020 c eee ee 72 
Water, fatty acids and free alkali, per cent..... 4 
Penetration .............0..cceceeeceees 300 to 335 
Melting point, deg. F. ..............-200. 200+ or 5 


Champion brakes (vertical type) Drawings 1148 and 1124, and 
Superior brake (vertical type) Drawing 566, and horizontal types 
Drawings 603-D and 668-A, are equipped with Oilite bearings 
and oil lubrication may be applied if desired. 
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Credit Allowance 


There has been referred to the committee a subject that has 
been before the Arbitration and Price Committees relative to 
recommending an average credit allowance for defective (or 
inoperative) geared hand brakes removed on foreign lines. 

Observations indicate that where it is the practice to have 
defective hand brakes returned, the condition of such brakes 
varies over a wide range; therefore the committee does not con- 
sider any credit that might be established would be a fair repre- 
sentation of the value of the brakes. It would be of value to 
owners making a practice of having hand brakes returned, if 
the handling line was required, through a revision of Interchange 
Rule 17, more definitely to indicate the condition of the disabled 
hand brake when reporting them to the owner. This is offered 
as a suggestion to the Arbitration Committee. 

It is the opinion of this committee that where car owners are 
interested in reclaiming geared hand brakes removed from their 
cars on foreign railroads, Interpretation B-5 of Interchange Rule 
17 provides the most reasonable and equitable means of handling. 


Summary of Recommendations 


It is recommended that the 
letter ballot: 


following items be referred to 


Report of the Committee op Tank Cars 


200 applications for approval of designs and 103 
applications for alterations in, additions to, or 


1—That manufacturers of geared hand brakes be limited y 
four designs of vertical-wheel type, two designs of horizontai- 
wheel type and two designs of ratchet type. 

2—That the specifications be revised to recognize certain special 
designs of geared hand brakes where existing standards will no: 
apply and that such special designs be properly identified by th 
marking “AAR-S-46”, and will be acceptable on cars in inter- 
change, but will not be accorded the same consideration as th 
standard designs. 

NOTE.—In conjunction with this change, it is understox 
Interchange Rule 3 will be modified to provide for the applicatia: 
of such special designs of brakes to new cars. 

3—That the specifications be revised to require on approv: 
hand brakes the symbol “AAR-1942” either in steel stampi 
letters at least 34 in. high or with the symbol to be cast on th 
housing. 

4—That A.A.R. Interchange Rule 61 be modified to make man- 
datory the lubrication of geared hand brakes at air-brake clez» 
ing periods. 

5—That the lubricants to be used for geared hand brakes shoul 
be in conformity with the characteristics outlined in this repon 
and adopted as recommended practice. 

(The report was accepted.) 


conversions of tank cars—No formal meetings held 


[The members of the Committce on Tank Cars are: F. 
Zeleny (chairman), engineer of tests, C. B. & Q.; R. D. 
Bryan (vice-chairman), mechanical assistant, A. T. & S. 
F.; W. C. Lindner, motive-power inspector, Penna.; A. G. 
Trumbull, general mechanical engineer, C. & O.; L. R. 
Schuster, engineer car construction, Sou. Pac.; L. R. 


F. Zeleny, 
Chairman 


Christy, superintendent car department, Mo. Pac.; D. S. 
Clark, administrative assistant to head, School of Mechan- 
ical Engineering, Purdue University; J. J. Root, Jr., vice- 
president, Union Tank Car Co.; R. T. Baldwin, secretary, 
The Chlorine Institute, Incorporated; H. J. Gronemeyer, 
Supervisor car equipment, E. I. du Pont de Nemours & 
Co., Inc.; R. W. Thomas, manager, chemical products de- 
partment, Phillips Petroleum Co., and G. W. Thomas, mas- 
ter car builder, Deep Rock Oil Corp.] 


During the past year the committee was called upon to give 
consideration to 200 dockets and applications for approval of 
designs as follows: Seventy-three covered designs, materials 
and construction of 1,348 new shipping containers, for mounting 
on new cars or for replacement on existing cars; three covered 
the construction of 14 multiple-unit cars to be used for the 
transportation of 15 Class ICC-106A500 type one-ton containers 
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each; one covered the construction of one new car structure 
for the mounting of an existing Class ICC-103-A tank-car tank, 
and 103 covered alterations in, additions to, or conversions a 
reconditioning of 2,557 existing tank cars or shipping container: 


Substitutes for Tank Cars 


Due to the shortage of tank cars during the war emerge 
several expedients were resorted to. Among these were th 
following : 

B. & O. box car 390000 equipped with four steel-lined woode 
tanks and the necessary fittings for loading and unloading, an 
assigned to Diesel oil service between Baltimore, Md., ane 
Washington, D. C., was first loaded February 23, 1943, and matt 
a total of 88 trips with loads ranging from 9,777 to 124% 
gallons, the majority closely approximating 12,000 gallons. It 
last trip was made September 11, 1945. Standard tank cars ther 
being available, tanks and fittings were removed on November ! 
1945, and this car restored to regular service. f 

B. & O. box car 390050 equipped with five corrugated stet 
tanks, having a total capacity of 12,500 gallons and fittings Ù 
quired for loading and unloading, was assigned to Diesel-<il 
service between Canton, Md., and Washington, D. C. It we 
first loaded on May 6, 1943, made a total of 56 loaded trips 
and, after removal of tanks and fittings, was restored to regular 
service on March 6, 1945. 

L.C.L. Corporation air-activated cement containers were res" 
larly handled on gondola cars equipped with fittings to preve 
shifting or rotation of the containers in transit. After being 
altered, 116 car sets of containers were placed in service assigne 
to the handling of fuel oil and other petroleum products having 
a flash point above 80 deg. F. Seventy-four of the cars t“ 
mounted five containers each, with an aggregate capacity © 
9,700 gallons per car, and 42 cars accommodated six container: 
with these providing a capacity of 11,166 gallons per car. Thes 
cars were assigned to service between Destrehan, La. a 
Chelsea, Mass. For the period for which they were a 
they transported and delivered approximately 1,520,000 ga au 
of fuel oil per month. Their last loading was in August, ne 
after which the containers were reconverted for use in "ë 
normal service. 

Only minor difficulties were encountered in the use > 
of the substitutes mentioned while they were used for tra" 
porting petroleum products. 


an 


of an 


net" 
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Changes in I. C. C. Regulations 

Upon recommendation of the committee, concurred in by the 
Bureau of Explosives, the Interstate Commerce Commission 
authorized the equipping, for experimental purposes, of a total 
of 25 specification ICC-103-B tank cars with porous carbon- 
cylinder safety vents. Upon further recommendation of the 
committee, concurred in by the Bureau of Explosives, and fol- 
lowing the satisfactory completion of 270 trips, the Commission 
authorized amendment of specification ICC-103-B and ICC- 
103B-W to provide authority for equipping cars of these classes, 
without limit except for lading services indicated, with safety 
vents of the porous carbon-cylinder type. 

Following a report received from builders of specification 
ICC-106A500 forge-welded ton containers of their inability to 
secure forge-welded barrel sections, accompanied by recommenda- 
tion that this specification be amended to authorize barrel sections 
of ton containers to be fabricated by fusion welding, it was 
agreed there was necessity for modification of the specification 


as proposed. The recommendations of the Committee, concurred 
in by the Bureau of Explosives, were presented to the Com- 
mission. By order dated April 19, 1946, the Commission amended 
its specifications 106A500 to authorize the further use of fusion 
welding as proposed in the construction of tanks of this type, 
and requiring that any having fusion welded longitudinal joints 
in the barrel sections be steel stamped ICC-106A500X. The 
General Committee has approved modification of A.A.R. require- 
ments of A.A.R. Tank Car Specification ICC-106A500, to sup- 
plement the I.C.C. amendment of its specification, to provide 
details not inconsistent with I.C.C. requirements. 

While the committee as a whole has held no meetings since 
its report of June 12, 1945, its members have been called upon 
frequently to serve on numerous subcommittees. These members’ 
reports and recommendations have been extremely helpful to 
the Committee in disposing by correspondence of the various 
proposals, applications and dockets requiring its attention. 

(The report was accepted.) 


Report on Specifications for Materials 


Withdrawal of certain piping and high-chrome steel 
specifications recommended—Separation of carbon 
and carbon-silicon steel specifications recommended 


[The members of the Committee on Specifications for 
Watertals are: T. D. Scdwick (chairman), engineer of 
tests, C. R. I. & P.; H. G. Miller (vice-chairman), me- 
vhanical engineer, C. M. St. P. & P.; C. B. Bryant, chicf 
cnginecr, Technical Board, Wrought Stecl Wheel Indus- 
try; F. Zeleny, engincer of tests, C. B. & Q.: H. G. Burn- 


T. D. Sedwick, 
Chairman 


ham, engineer of tests, Nor. Pac.; H. P. Hass, director of 
tests and research, N. Y. N. H. & H.; J. R. Jackson, en- 
qineer of tests, Mo. Pac.; L. B. Jones, engineer of tests, 
Penna.; W. R. Hedeman, POE of tests, B. & O.; W. 
F. Collins, enginecr of tests, N. Y. C.; W. Bohnstengel, 
engineer of tests, A. T. & S.F., dnd R. McBrian, engineer 
standards and research, D. & R. G. W.) 


The committee reviewed all of the A. A. R. material specifica- 
tions, and as a result of this review submitted the following 
recommendations as to changes and revisions: 

The committee recommended that the present specifications 
M-111, and emergency specifications EM-111, for furnace welded, 
wlectric resistance welded and seamless steel pipe, be rescinded 
from the Manual, and replaced with a sheet to the effect that the 
A. A. R. requirements for this material are to be covered by 
A. S. T. M. specifications: A-53 for Welded and Seamless Pipe, 
A-135 for Electric Resistance Welded Pipe, and A-120 for Black 
and Hot Dipped Zinc Coated (Galvanized) Welded and Seam- 
less Steel Pipe for Ordinary Use. This action was recommended 
as railroads are comparatively small users of this type of pipe, 
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and it would be to their commercial advantage to follow along 
with general accepted standards. 

The committee recommended that the following pee in 
specifications M-114, sec. 16(a), for carbon steel helical springs 
be submitted to letter ballot: Proposed Form—The ends of the 
bars shall be properly tapered to give the finished springs at cach 
end a firm bearing, which shall be square with the axis of the 
helix within ¥ in. per foot of free height. The points of the 
bar shall be in approximate contact with the adjacent coil and 
shall not protrude beyond the outside diameter of the springs. 

(Specification M-115-45 for carbon and carbon-silicon steel for 
boilers and fireboxes for locomotives, stationary boilers, and other 
pressure vessels has been recommended for revision by separat- 
ing this specification into M-115-46 for carbon steel, and M-128-46 
for carbon-silicon steel. The two revisions recommended to be 
submitted to letter ballot are shown as Exhibit B and Exhibit C 
respectively. These two exhibits, along with Exhibit A, and 
D to G, incl., prepared by the committee are not included in this 
abstract.—Editor) 

The committee recommended that Specifications M-125-44, for 
machine bolts and nuts be revised so as to bring the requirements 
into conformity with present practices of the manufacturers and 
type of product being produced, and that the revised specifications 
M-125-46, Exhibit D, be submitted to letter ballot. 


Forgings 

Editorial changes have been approved by the committce in the 
following sections of Specifications M-126-45 for carbon steel 
forgings, and are recommended to be made in the next printing 
of these specifications: Sec. 5 (a), Sec. 13 (a) Table III, Sec. 
15 (c), and Sec. 16 (a). 

Editorial changes have also been approved to be made in the 
next printing of Sec. 6 (b) and Sec. 13 (a) of specifications 
M-127-45 for alloy steel forgings. A new section, 6 (c), has 
been added, and reads as follows: 

In bored forgings, the diameter of the holes shall be a matter 
of agreement between the manufacturer and the purchaser. In 
order to provide adequate quenching, the diameter of the hole 
shall be not less than 20 per cent of the outside diameter of the 


forging. 
High-Chrome Steel 

(Four specifications for the use of high-chrome steel in nitric- 
acid tank cars were recommended by the committee for with- 
drawal from Sec. A of the manual in their entirety because of 
the very limited amount of construction of cars using these alloy 
materials. The specifications to be submitted to letter ballot 
are: M-151-29 for rivet material, M-152-29 for tubing, M-153-29 
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for tank plates, and M-251-29 for castings for valves. The mem- 
bers of the Tank Car Committee concurred in this recommenda- 
tion.—Edttor) 


Miscellaneous Material 


Modifications of the requirements of the 1945 issue of specifi- 
cations M-201-45 for steel castings have been approved by the 
Committee and are being attached, identified as Exhibit E, with 
recommendations that they be submitted to letter ballot. 

The committee recommended that revised Specifications M- 
306-38 for welded wrought iron pipe bringing the requirements 
in conformity with present day practices, attached to this report, 
identified as Exhibit F, be submitted to letter ballot. 

Revised specifications M-605-38, and EM-605-44 for Steam and 
Hot Water Hose have been prepared and approved. The com- 
mittee recommended that the emergency specifications EM-605 be 
rescinded and revised specifications M-605-46, attached to this 
report as Exhibit G, be submitted to letter ballot. 


Diseussion | 

Howard Lanning, A. T. & S. F., called attention to 
that part of the report covering firebox and flange steel 
and said that the maximum allowable percentage of cop- 
per is too high and may cause trouble due to cracking oi 
flanges. He said that both copper and residual alloys 
should be further restricted. Mr, Lanning also objected 
to the tables on pages 10 and 17 of the committee report 
showing the maximum permissible overweight in plate 
thicknesses which will tend to prevent building loco- 
motive boilers large enough to meet modern requirements 
and yet keep within necessary weight limitations. 

(The report was approved except for the three itens 
mentioned and necessary recommendations referred i 
letter ballot.) 


Report of Committee on Couplers and Draft Gears 


Draft-key wear limits and welding practices recom- 
mended—Tests conducted to increase yield and ultimate 
strength of knuckles—Tests run on gears made in Canada 


[The members of the Committee on Couplers and Draft 
Gears are: H. W. Coddington (chairman), research and 
test engineer, N. & W.; H. W. Faus (vice-chairman), 
engineer motive power, N. Y. C. System; N. T. Olsen, 


H. W. Coddington, 
Chairman 


principal mechanical engineer, C. & N. W.; F. T. James, 
chief motive power, D. L. & W.; W. Bohnstengel, engi- 
neer tests, A. T. & S. F.; C. K. Steins, mechanical engi- 
neer, Penna., and B. Faughman, assistant works manager, 
Angus shops, Can. Pac.] 


The committee has held one meeting during the year, which in- 
cluded a joint session with the Mechanical Committee of Standard 
Coupler Manufacturers. Subjects which have received considera- 
tion of the committee, together with recommendations in connec- 
tion therewith, are shown in this report. 


Draft-Key Wear Limits 


Upon request for establishing a limit for wear on horizontal 
draft keys, the committee is making recommendation to the Arbi- 
tration Committee that a new requirement be included in the ap- 
propriate Interchange Rule specifying that horizontal draft keys 
must be removed from service when wear on the edge that con- 
tacts the coupler and/or the coupler yoke amounts to %e-in. 
This limit is suggested as it brings the condemning limit within 
the range where the key can be satisfactorily reclaimed by the 
reforging method as outlined in the 1940 and 1941 reports of the 
committee. 
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Quenching Draft Keys 


The general practice followed on most roads is to forge anc 
quench draft keys to increase their hardness and wear resistance 
properties, although some railroads consider it advantageous to 
eliminate the quench and thus reduce the hardness and take 
the wear on the key rather than on the more inaccessible parts 
of the draft gear attachment. 

This proposition was discussed at the last meeting and the | 
Secretary was instructed to request three roads represented on 
this committee to make application on a group of cars that can 
be closely observed, applying the draft keys “as-forged” on one 
end of each car, and “forged and quenched” on the opposite end, 
making a record of the relative Brinell Hardness of the key: 
and observing the manner in which the wear develops on th 
keys and contacting parts. The committee will follow this pro- 
cedure and report the results. 


Type D Couplers 


Attention has been called to top-operated Type “D” couplers 
inoperative on account of the lock lifter dropping too far into the 
coupler head. Suggestion as to the use of an open link around 
the lifter to prevent it from dropping too low was considered. 
This practice would serve the purpose as an emergency measure. 
but was not looked upon with favor as there would be too grea! 
a tendency for the coupler in a defective condition to be continutc 
in service with this emergency correction. , 

The manufacture of Type D knuckles was discontinued in 
1932, but Type D bars were manufactured until discontinuance "9 
1934. During those two years, new Type D bars were fittec 
with Type E knuckles. During the 14 years the Type D knuckles 
have been out of production, replacements have been made with 
the Type E knuckle which, on account of the lock resting on the 
knuckle tail shelf, prevents the dropping of the lock lifter as has 
been experienced with the old Type D coupler and knuckle. It 
is essential that the Type D coupler be fitted with the No. 3 top 
lock lifter or modified No. 2 top lock lifter to complete the 
correction. 


Improper Welding 


It has been brought to the attention of the committee by @ 
member road that trouble is being experienced on account of train 
separations due to improper practice in welding and building up 
worn surfaces on knuckles and locks. f 

This condition is being found on cars of ownership where suc 
reclamation practice is not followed and shows that these 1m- 
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xoperly reclaimed parts are being applied while the equipment 
s on foreign lines. Investigation is being made of this situation 
xn the road making complaint, but developments are not available 
it this time for further report. 


Rotor Lever Assembly 


Mention was made of a proposed articulated rotor lever as- 
sembly for A. A. R. Type E couplers in the 1945 report and, 
while some of the installations referred to have been completed 
and the equipment is in service, there have been no developments 
to date, worthy of comment at this time, other than the program 
is being carried out as originally outlined. 


Yield Strength of Knuckles 


The Standard Coupler Manufacturers Mechanical Committee 
under the supervision of the Coupler Committee completed a 
program of tests on type E-50 knuckles and type E-40 locks of 
(Grade B steel normalized, of high-tensile steel normalized and 
tempered, and of high-tensile steel quenched and tempered; and 
of type H-50 Tightlock Knuckles and Type H-40 locks of high- 
tensile steel quenched and tempered. The results of these tests 
are reported in appendix A. 

The results showed the average yield strength of the normalized 
and tempered high-tensile steel E-50 knuckle to be 45,000 Ib. 
rmore than the Grade B steel normalized E-50 knuckle, and the 
caltimate strength to be 20,500 Ib. greater. Similarly, the high- 
tensile steel quenched and tempered exceeded the Grade B steel 
by 130,000 Ib. in yield strength and 142,000 Ib. in ultimate 
strength. The committee considered that the ultimate strength 
of the high-tensile steel quenched and tempered E-50 knuckle 
too closely approached the strength of the bar to provide a safe 
margin between the failure of the knuckle or the failure of the 
bar. The committee therefore concluded that the high-tensile 
steel normalized and tempered E-50 knuckle and E-40 lock 
would best serve to improve the Standard E Coupler. They 


have status as a standard in specification M-204-39, and were 
recommended by the committee as a single standard for use in 
Interchange in place of the Grade B steel knuckle and lock. 


Fig. 1—The top drawing shows yoke with standard pocket for con- 
ventional draft-gear application—Bottom drawing shows yoke with 
standard pocket for twin-draft-gear application 
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The committee saw no objection to the use of quenched and 
tempered E-50 knuckles and E-40 locks when desired, principally 
for use on the higher-powered locomotives, but when such is used 
in Interchange, the committee recommended against the higher- 
priced knuckle being protected. 

Included in the test program were Tightlock Coupler knuckle 
H-50 and lock H-40 for the purpose of obtaining a record of the 
yield and ultimate strengths . The information obtained was in- 
cluded in the test results, but required no action as this knuckle 
and lock already have Association approval. 


Tightlock Couplers 


All A. A. R. Type H tightlock couplers manufactured since 
May 1, 1945, were assembled with the locks seated on the 
knuckle-tail shelf or not more than 3 in. above the shelf. Most 
railroads having Type H tightlock couplers in service manu- 
factured prior to that date and modified Type T tightlock couplers 
are refitting the locks so that the lock will either seat on the 
knuckle tail shelf or not over % in. above the shelf. This change 
in manufacturing practice and the modifying of tightlock couplers 
in service eliminates the possibility of locks sticking, thus per- 
mitting the use of the No. 6 operating mechanism, providing for 
operation from the left-hand side of the car only. This change 
will not only reduce the cost of the operating mechanism by 
approximately one-half, but will simplify the application of coup- 
lers and rods by eliminating complications encountered because of 
brake and signal line locations. 

This suggested change in the operating mechanism need apply 
only to new construction and to T type tightlock couplers that 
have been modified to the improved anti-creep arrangement in 
accordance with Standard Coupler Manufacturers Mechanical 
Committee’s Circular 942-A. 

The No. 6 tightlock coupler mechanism is shown in application 
and detail on Plate C, Page C-76 in the Manual. It is recom- 
mended that a note be added on this Plate to read as follows: 

“When it is desired to operate the coupler from the left side 
of car only, Items H-17, H-19 and H-20 and the uncoupling 
rods lock lift end and handle end as shown on the right side of 
the assembly should be omitted.” 


Short Yoke Arrangement 


Mention was made in the 1945 report that consideration was 
being given to the design of a short coupler yoke for use with 
A. A. R. tightlock coupler and twin-cushion draft gears which 
could be applied to passenger cars having Standard A. A. R. 
2454-in. length draft-gear pocket. 

This design has been completed and physical tests conducted 
by the Mechanical Committee under the supervision of the Com- 
mittee on Couplers and Draft Gears. Attached to the report 
as Appendix B is a complete record of the physical tests made by 
the Mechanical Committee under the supervision of the Committee 
on Couplers and Draft Gears of the proposed short yoke. The 
results of the test were satisfactory in every respect and your 
committee is recommending that this yoke identified as Catalog 
No. Y-65 be adopted as Alternate Standard and an alternate to 
yoke Catalog No. Y-50 and a substitute for yoke Catalog No. 
Y-60, which design should be discontinued except for mainte- 
nance purposes. 

This new design yoke Catalog Y-65, also yoke Catalog Y-50 
and attachments are shown as Fig. 1 and if adopted by letter 
ballot, will replace Plate B on Page C-75 of the Manual of 
Standard and Recommended Practice. 


Yoke Improvements 


Improvement has been made in the shank-pin retaining key 
for the vertical pin to prevent this key working out and releasing 
the vertical pin which is applied from the bottom. The design of 
the improved shank retaining key is shown in Fig. 2. These 
improvements include a new design of key as well as a modifica- 
tion in the yoke to provide for application of the key. 

Fig. 3 shows the change that is necessary to existing yokes 
now in service to provide for application of the new shank-pin 
retaining key. These changes have been studied by the com- 
mittee and are considered a marked improvement over the 
present design. The necessary gages for the key and the yoke 
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have been designed and, along with the design changes, are 
recommended for letter ballot approval as a part of the A. A. R. 
tightlock coupler standard attachments. 


Type H Tightlock Coupler 


Since the Type H tightlock coupler, attachments and gages 
identified as A. A. R. Tentative Standard, has passed the de- 
velopment stage and is rendering satisfactory service it is the 


Shank Pin Retaining Key 

Section D-D 

Fig. 2—Proposed changes in the radial connection to provide for ap- 
plication of new shank-pin retainer key 


Radial Connection Pin Support Lugs 


recommendation of your committee that letter ballot item be pre- 
pared advancing the Type H tightlock coupler, and attachments 
and gages to A. A. R. Standard. i 


Tightlock Coupler Reclamation 


It was anticipated that the committee would have definite 
recommendations to include in this report relating to reclamation 
of tightlock couplers. While it was not possible to have these 
recommendations available at this meeting, it is thought in the 
course of a few weeks this subject will be developed to where 
an A. A. R. circular covering tightlock coupler maintenance 
will be prepared and distributed to the membership. 

One of the greatest needs for maintenance on tightlock coup- 
lers is a method for compensating for wear on the bottom sur- 
face of the shank where it contacts the carrier. In the 1945 
report, the committee showed an approved metliod of applying a 


Left Side Elevation 


Right Side Hevation 


Fig. 3—Required changes to present radial connection castings to 
permit application of new retaining key 


spring steel plate to this worn section after proper machining, 
which method will be included in the maintenance circular to be 
issued. 


Proposed Freight Coupler 


Advancement in the develoment of this coupler has been re- 
tarded by the war effort, but some progress has been made dur- 
ing the year by the Standard Coupler Manufacturers from the 
standpoint of design refinement of the coupler and attachments. 
The design work has now reached a stage where it is to be 
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reviewed by the Mechanical Committee of the Standard Coupler | 
Manufacturers, and a joint subcommittee representing the Car 
Construction Committee and the Coupler Committee. 


Coupler Failures 


At the last meeting of the Coupler Committee, recommenda- 
tion was made to the Arbitration Committee that further exten- 
sion be granted in the effective date of Rule 3 prohibiting accept- 
ance from owners of cars with 5-in. by 5-in. shanks and cars 
equipped with former standard (except type “D”) or temporary ` 
standard 5-in. by 7-in. shank couplers to January 1, 1948. Janu. 
ary 1, 1948 is recommended as there seems no possibility of such 
a change being accomplished by January 1, 1947. 


Welding 


Consideration was given to a request that permission be grant- | 
ed for welding up worn surfaces on draft keys by fusion weld- 
ing. The committee does not concur in this suggestion and sup- 
ports the recommendation of the Car Construction Committee 
that a new paragraph be added to Section B of Interchange Rule 
23, to read as follows and submitted to letter ballot: 

“Draft Gear Keys—No welding permitted. Reclamation of | 
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Fig. 4—Results of static tensile tests on Standard E and tightlock 
. coupler knuckles 


` draft keys should be by reforging process as outlined in the 


1940 and 1941 reports of the Committee on Couplers and Draft 
Gears.” 


Horizontal Yokes 


In response to an inquiry as to the practice of building up W°™ 
surfaces on horizontal yokes by fusion welding, the cn 
considers this a bad practice and has recommended Us 
Construction Committee that an item be added to Section © < 
Fusion Welding and Bronze Welding, Limits and Regulation 
—Section L of the Manual, as follows: PRAN 

“Coupler Yokes, Horizontal Forged Steel—No welding P 
mitted.” 


Changes in the Manual 
S 
It is recommended as a letter ballot item that Manual Poe 
L-63, L-64 and L-65, showing Recommended Practice - 
neer 
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vf Reclaiming Swivel Shank Couplers, be removed irom the 
faraual on account of the subject being fully covered by Para- 
agh 1(h) Coupler Reclamation Practices, of the Standard 
ec ifications for Secondhand Couplers, Manual Page C-66, also 
y Wusion Welding and Bronze Welding, Limits and Regula- 
ons, Shown in Manual Section L and Interchange Rule 23. 


Coupler Maintenance and Reclamation 


The committee wishes to voice approval of the recommenda- 
tions being presented by the Car Construction Committee relat- 
ing to Fusion Welding and Bronze Welding, Limits and Regula- 
tions im Section C of Rule 23, and to be also included as section 
C of the Recommended Practice in Manual Section L, together 
with certain other revisions recommended in these limits and 
regulations. 

In connection with recommendation being made by the Car 
Construction Committee for revision of rules and practices relat- 
ing to maintenance and reclamation of couplers and coupler parts, 
the committee recommends that the Specifications for Second- 
hand Couplers for Repairs to Freight Equipment shown on pages 
C-69—C-72 of the Manual be revised as follows: 

Par. 2(b) under “Inspection and Gaging”: Proposed Form: 
Couplers must be entirely free from cracks, excessive wear, cor- 
rosion and porosity, or welds not performed strictly in accord- 
ance with the practices covered by Fusion Welding and Bronze 
Welding Limits and Regulations, Section L of the Manual. 
For inspection purposes the couplers shall be thoroughly cleaned 
to remove all paint, dirt, excessive rust, etc. 

Paragraph under “3. Marking”: Proposed Form: Secondhand 
couplers having body reclaimed by welding must be stamped 
with the railroad’s initials followed by date reclaimed, in the 
location shown in Figure 1, page C-69. (This stenciling on sec- 
ondhand couplers should not be confused with the marking re- 
quired on couplers welded in the knuckle side wall as covered 
hy Paragraph 7, Section A, Fusion Welding and Bronse Weld- 
ing Limits and Regulations shown in Section L of the Manual 
and Interchange Rule 23.) 

Paragraphs 1(e) and 1(f) under Appendix “A,” Coupler 
Reclamation Practices: Proposed Form: Knuckle Sidewall 
Cracks—Couplers with cracks in the knuckle side wall of the 
head may be reclaimed by the shielded electric arc welding process 
only, if all cracks are confined within the shaded area shown in 
Fig. 5. The markings shown in Fig. 5 shall be legibly stamped 
on the welded area and the coupler shall then be normalized in 
accordance with Section 8. 

Guard Arm Cracked—Couplers with cracks in the guard arm 
and front face of coupler, including cracks extending full length 
of face, into lock opening and into top and bottom wall, may be 
welded by the shielded electric arc process only. If crack is open 
more than 4g in., parts shall be pressed back to original contour 
hefore welding is done. After welding, the coupler shall be nor- 
malized in accordance with Section 8. 

Paragraph 8—Normalizing, under Appendix “A,” Coupler 
Reclamation Practices: Proposed Form: Where normalizing is 
specified, such heat treatment shall comply with paragraphs 6(a) 
and 6(c), Section A of the Recommended Practice Fusion Weld- 
ing and Bronze Welding Limits and Requlations shown in Sec- 
tion L of this Manual. 


Certified Draft Gears 


The number of certified draft gears still stands at twelve, 
three of which are conditionally approved. All of these are 
listed below: 


APPROVED 


National M-50-B 
Peerless H-1-B 
Waugh-Gould 403 
Westinghouse NY-11-F 
Westinghouse NZ-11-F 


Edgewater B-32-KA 

Miner A-2-XB, Cylinder D-7940 
Miner A-22-XB, Cylinder D-7935 
National M-17-A 


CONDITIONALLY APPROVED 


Cardwell M-25 Waugh-Gould 410 


Hulson-Clark 150-B 


Conditional approval is given to new types of gears which have 
met all specification requirements for approved gears but which 
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have not yet had a sufficient record of satisfactory performance 
in service to warrant unconditional approval. 


Waugh Twin-Cushion . Gears 


This gear for freight service, type WM 4-6, which has met all 
A. A. R. specification requirements for approved draft gears for 
freight service and is designed to fit in the standard draft gear 
pocket, has so far received only limited approval for use in 
interchange service. The application of a total of 3900 car sets 
has been authorized to date. The reason for this limitation is 
that this gear differs in several fundamental respects from the 
conventional friction draft gear. Careful initial measurements 
were taken of a few of the earliest applications and these cars are 
being brought in periodically for inspection and tests of the draft 
gears. Four of these gears which were applied to Armour stock 
cars in 1940 and 1941 were removed and tested recently. These 
tests at the A. A. R. Laboratory disclosed that these gears were 
in good condition, had increased from 1 to 5 per centin capacity, 
and showed about the same cushioning characteristics as before 
application. Each gear was reapplied for a further period of 
service. 

Since one of the widely accepted characteristics of rubber is 
that it retains its resilient properties better when it is “worked” 
more or less constantly, the committee considered it advisable 
at the outset to find out what would happen to this cushioning 
device on a freight car that might be stored for a prolonged 
period. Under such circumstances the rubber would be under 
constant and unrelieved preliminary compression, the condition 
considered most likely to cause depreciation. Therefore, since 
1942 one gear of this type has been kept standing in the labora- 
tory and has been tested for capacity once each month. These 
successive tests have shown practically no change in the char- 
acteristics of the gear to date. The tests will be continued. 


Check of Gears in Service 


Our 1944 report contained results of a check test of approved 
draft gears after five years of service. These tests were made in 
1941. During the coming year it is proposed to make another 
check test of this kind, selecting 10-year old specimens of certified 
gears that have not been modified during this period. In addi- 
tion, five-year old specimens of the newer gears will be selected 
and tested. The results will be reported in due course. 


Draft Gears Made in Canada 


As previously reported, specimens of all types of certified draft 
gears manufactured in Canada were selected at random from rail- 
road and car builders’ stocks by representatives of the Subcom- 
mittee and shipped to the Association Laboratory at Purdue 
University for check tests. These tests were somewhat delayed, 
due partly to wartime restrictions, but have now been completed 
and report has been prepared. Each manufacturer has been sup- 
plied with a copy of that portion of the report which relates to 
his gear and his comments invited. As soon as these comments 
have been received and considered, the report will be revised if 
any corrections are necessary and it will then be submitted to the 
members. Some serious departures from approved standards were 
found in gears manufactured in Canada, none of the manu- 
facturers being entirely free from criticism in this respect. All 
manufacturers, however, have shown evidence of their intention 
to fully meet A. A. R. requirements in the future. As soon as 
sufficient time has elapsed to enable the manufacturers to take the 
necessary corrective steps, another check test of new gears will 
be made and this will be followed by a check test of Canadian 
gears removed after a period of service. 

(The report was accepted and necessary recommend- 
ations ordered referred to letter ballot.) 


THE PronicaL Towe:.—One of the 300,000 lavatory towels, 
“borrowed” from the Great Western (England) in 1939, has 
just been returned to the company perfectly laundered. The 
wrapper bears the inscription—“The need was great—1939.” The 
G. W. R. announces it will be grateful if other “borrowers” of 
towels, window straps, blinds, electric light bulbs, seat cushions, 
rugs, and cups will follow suit. 
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Report of the Committee on Loading Rules 


New problems in loading methods expected during 
the transition from war to peacetime production 


{The members of the Committee on Loading Rules are: 
W. B. Moir (chairman), chief car inspector, Penna.; C. J. 
Nelson (vice-chairman), superintendent of interchange, 
Chicago Car Interchange Bureau; H. F. Lyons, superinten- 
dent car department, Reading; T. W. Carr, superintendent 


W. B. Moir, 
Chairman 


rolling stock, P. & L. E.; A. H. Keys, assistant superinten- 
dent car department, B. & O.; H. H. Golden, supervisor 
A. A. R. Interchange and Accounting, L. & N.; H. J. 
Oliver, assistant superintendent motive power (car), D. T. 
& 1.; F. A. Shoulty, assistant superintendent car depart- 
ment, C. M. St. P. & P.; G. D. Minter, division car in- 
spector, N. & W., and F. Fahland, mechanical engineer, 
U. P.) 


The annual report of your committee for the year 1945 covers 
all matters which have come before the committee since the last 
annual report was presented to the General Committee in June, 
1945. A number of changes in the various rules have been made 
to provide better and safer securement, past experience having 
shown this action to be necessary from a transportation safety 
standpoint. 

Your committee prepared a special supplement covering the 
loading of machinery. It was deemed essential such action be 
taken in view of the large quantity of machines of various types 
that would be shipped to all parts of continental North America 
from plants manufacturing war material after these installations 
were dismantled at the end of the war. This Special Supple- 
ment abrogates the present figures and specifications covering 
machinery in the Open Top Rules. This pamphlet was published 
and issued on August 15, 1945, and is effective until rescinded. 

Revised or new specifications and drawings covering certain 
forest products, steel products and automotive products have 
been prepared and submitted to the industry for concurrence. 
Anticipating their approval, these revisions and additions have 
been included in this report. 

Since the end of the war, your committee is now faced with 
the transition period from war to peacetime production of major 
industry, and we anticipate many new problems in loading meth- 
ods, which will undoubtedly necessitate further revision in the 
loading rules to meet the changing conditions. 

The following changes in the rules have been approved and 
will become effective with the next issue of the rules. 


General Rules 
RULE 4 


This rule is revised to read: 
(A) The weight of the load on a car must not exceed the 
load limit stenciled on the car. 
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(B) When the load is lapped or staggered between tnt 


centers and covers about the full length of the car and th 
weight of load does not exceed the stenciled nominal capacity « 
the car, the following tables need not apply. 

(C) The weight of material loaded between truck centers av 
ends of car must not exceed 30 per cent of stenciled limit (i: 
15 per cent each end). 

(D) The percentages of stenciled load weight limits, 
shown below, must not be exceeded for loads located betwee 
truck centers, measured lengthwise of car, unless car owner kas 
otherwise designated, by note, in the Official Equipment Register 
that these percentages may be changd. 

1. Flat cars with both fish-belly center and _ fish-belly x: 
sills. 

1S At; Or Wess! xsi cc aviresseee atlas 75 per cent 
Over 18 ft. to truck centers ............. 100 per cent 

2. Flat cars not equipped with both fish belly center and fs 

belly side sills. 


10: £0208 les: Dor u a TA iba aaa bts 66.6 per cent 
Over 10 ft. to 24 ft. ......000.0.00.0.... 75. per cent 
Over 24 ft. to truck centers ............. 90. per cent 
3. Drop-end gondola cars. 
18\ tt. OP lesa esi. Saxon Viveeiiassageetiss 75 per cent 
Over 18 ft. to:24 ft uee paai 87 per cent 
Over 24 ft. to truck centers ............. 100 per cent 
4. Fixed-end gondola cars. 
10: tts oF less: ut) 3.25 dees RA aetna hex 40 per cent 
Over 10 ft to 20 ft. seos rania e 50 per cent 
Over 20 ft. to 24 ft. eara da 0 60 per cent 
Over 24 ft. to truck centers ........ Oo ake 75 per cent 


(E) When the length of load is less than the distance b- 
tween truck centers, and the load is not located in the center 
of the car, the center of the load weight must not be nearer t 
either truck center than shown below: 


When -load weight Location of center of 


is reduced to, load weight, between 

e per cent truck centers 
e a ER EEE E PE A EIR T Any place 
BO) Ree ESA A ANa Any place 
CO ids gage sda D EEA cera T One-sixth distance 
OGG fact wre seat Yess Oe INOS One-fourth distance 
Tiare chutes ech SAS oe wT OME eo One-third distance 
B70 or ene SDA Saeed Son Three-sevenths distance 
90): swat ec tein een iets Nine-twentieths distance 


(F) The distance between crosswise bearing pieces (center 
to center) underlapped or staggered portion must be placed 50 
as to prevent excessive concentration of weight over specified 
spaces shown in the above tables. 

(G) Bearing pieces, lengthwise of car, of suitable strength 
and length to provide for extended distribution of weight ove! 
the specified spaces, shown in the above tables, may be used. 

(H) When crosswise bearing pieces are used, the distant 
between the outside bearing pieces, (center to center) must not 
be less than the minimum distances specified in the above tables 

Reason: Completely revised and clarified to provide for bet 
ter understanding. 


Rute 5 


First paragraph is revised to read: “The weight of load on on 
truck must not exceed one-half of the load weight limit stencili ; 
on car. In case of doubt, this must be verified by weighing: 

Reason: To eliminate cross reference to Rule 4. 


Rute 8 


Section “B” is revised to read: 


“Sufficient clearance must be provided, when loading, to ma- 


Raltway Mecha 3 


al 


‘ain +4-in. clearance below overhanging portion’ of load and any 
part Of idler car which load may contact.” 

Reason: To clarify the intent. 

Section “D” is revised to read: , 

“When a gondola car is used for an idler, the width of over- 
hang, as shown in Tables 1 and 2, must be reduced by an 
amount equal to the difference between 12 ft. and the minimum 
inside width of the gondola car, as per following example: 


“ength of load (Table 1), ft-in. 0.0.2.0... 2....0.200... 60-0 
Length of car used (Table 1), ft.-in. ............00..0...... 46-0 
Assumed width of car used, ft.-in. 2 ...2.0..0..0..00000004. 8-9 
Arbitrary figure for all loads, Rule 8, Sec. (d), ft.-in. ..... 12-0 


Amount of reduction, Rule 8, Sec. (d) = 
12 ft. 0 in. — 8 ft. 9 in. = 3 ft. 3 in. 
Allowable width of load (Table No. 1), flat car as idler, 
a r tes e « AE EE ae A ae eta A ar re 
Allowable width of load, Rule 8, Sec. (d), gondola car as idler = 
7 ft. 0 in. — 3 ft. 3 in. = 3 ft. 9 in.” 

Reason: To clarify the intent. 

Paragraph “C” is revised to read: “Stakes 4 in. by 5 in. must 
be tapered to fully fit into and extend at least 4 in. below the 
stake pockets. Smaller stakes must be tightly secured in the 
stake pockets, with wedges driven downward into stake pockets 
and secured to stakes with nails. When no other than the top 
ties, or none, are used on stakes, the stakes must extend 4 in. 
below stake pockets, with one 40-D nail driven into the stake 
directly below and with head even with outside of the stake 
pocket. When metal stakes do not accurately fit the stake 
pockets, they must be wedged or built up to fill the pockets ; also, 
secured so they cannot slip through the pocket. Stakes may be 
placed either in or out of stake pockets on inside of gondola 
cars with sides 30 in. high or over, provided they rest on car 
floor and are securely wedged to car sides by lading.” 

Reason: To again require use of a 40-D nail in bottom of 
stakes where intermediate cross ties are not used. 

Fourth paragraph of Section (b) is revised to read: “Metal 
fillers sufficient to provide a suitable radius must be used to pro- 

tect bands and wires at stake pockets, slotted holes in car sides, 
and at all point on the car or lading having sharp edges.” 

Reason: To eliminate mention of the definite radius previously 
specified. 


A note is added after Paragraph (e) to read: “To prevent 
mutilation of cars, exacting efforts must be made to refrain from 
cutting unnecessary holes or slots, or to confine them to the 
minimum number and dimensions, required to secure the load.” 

Reason: To prevent undue mutilation of cars, 

A new third paragraph is added to Section (g) to read: 
welding of high tension bands is prohibited.” 

Reason: To prohibit the welding of high tension bands. 


“The 


Rute 16 


The heading is revised to read: “Loads on One Car Over- 
hanging One End or Both Ends of Car—Length of Material— 
Width of Overhanging Portion of Load—Allowable Weight of 
Load. Tables 1 and 2.” 

Reason: To clarify the intent. 


Rute 18 


The heading is revised to read: “Loads on Two or Three 
Cars—Width, Height and Overhand. Tables 3 to 35, Inclusive.” 

Reason: To clarify the intent. 

[The remainder of the report was devoted to new figures, 
deletions and to the details of revisions made either to the draw- 
ings or the text accompanying the drawings. Revisions were 
made to Figs. 2, 5, 5-A, 6-A, 20, 27, 27-A, 27-B, 29, 30, 32, 35-A, 
40-A, 44, 51, 51-A, 52, 63, 63-A, 71-A, 75, 77, 111, 112, 170, 
209-B. New Figs. 75-D, 75-E, 206 and 207 were added, the first 
two figures covering the loading of cable reels and the latter two 
covering the loading of four-wheel and six-wheel trucks, re- 
spectively. Figs. 186, 187 and 188 were deleted because the load- 
ing of machinery is covered fully in the special supplement issued 
August 15, 1945. 

In addition the committee listed 22 subjects under considera- 
tion which will entail the revision of present figures and specifica- 
tions or the formulation of new methods of loading. These in- 
cluded four on forest products; eight on steel products; three on 
farm, wrecking and excavating machines; two on glass products ; 
four on stone, concrete and clay products, and one on automotive 
products.—Editor] 

(The report was accepted.) 


Committee on Brakes and Brake Equipment 


Go-and-no-go gauges for air-hose couplings and gauges 
for AB valve parts are proposed for standard practice 


[The members of the Committee on Brakes and Brake 
Equipment are: J. P. Lantelme (chairman), general fore- 
man, Penna.; H. I. Tramblie (vice-chairman), air-brake 
instructor, C. B. & Q.; W. H. Clegg, general superinten- 


J. P. Lantelme, 
Chairman 


dent motive power and car equipment, G. T. W.; L. D. 
Hays, air-brake engineer, N. Y. C. System; D. R. Collins, 
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superintendent air brakes and general road foreman of en- 
gines, D. & R. G. W.; R. N. Booker, general air-brake 
inspector, Sou. Pac.; R. J. Watters, general air-brake in- 
spector, Nor. Pac.; 0. H. Swan, supervisor air-brake in- 
struction, U. P.; R. E. Anderson, general air-brake inspec- 
tor, C. & O.; F. T. McClure, supervisor air brakes, A. T. 
& S. F.; A. J. Pichetto, general air-brake engineer, Ill. 
Cen.; and R. G. Webb, superintendent air brakes, C. M. 
P. & P) 


Gauges for Air Hose Couplings 


Consideration is being given to additional go and no-go gauges 
and instructions for checking air hose nipples and couplings to 
supplement the present gauges which do not check with the nipple 
portion. 

The committee recommends that the recommended-practice 
brake-pipe coupling gauges shown on page B-3 of the Manual be 
advanced to standard and the drawings modified as shown in Figs. 
1 and 2, and that the words “type F” be added in the second line 
of the title between the words “used” and “couplings”; also that 
signal hose type H coupling gauges, Figs. 3 and 4, and straight- 
air line hose type E coupling gauges, Figs. 5 and 6, be submitted 
to letter ballot for adoption as standard practice. (The illustra- 
tions are omitted.—EDITOR.) 
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Cleaning, Testing andeLubricating AB Brakes 


In response to Circular D. V.—1082, dated February 14, 1945, 
in regard to cleaning all cars still in service with Experimental 
AB Brakes: Reports have been received from a number of rail- 
roads, but a complete report cannot be made at this time, due to 
the number of cars not yet reported. 


Charging Test for Repair Tracks 


Investigation of reports of some cases of brakes not applying on 
cars equipped with AB brakes was found to be generally caused 
by excessive charging time. Therefore, it is considered necessary 
to establish a definite limit for this time which is not specfied in 
any of the Instruction Pamphlets. 

It is recommended that the time limit for charging from 0 to 70 
lb. with 70 Ib. driving head pressure, for AB brakes on repair 
tracks, shall not exceed 15 min. and that valves failing to charge 
in this time be considered inoperative. Providing this requirement 
is approved by letter ballot it will be included in the A. A. R. 
No. 5039-4, Sup. No. 1, Instruction Pamphlet, Single-Car Testing 
Device—Code of Tests. 

A number of railroads have made charging tests on AB valves 
using the 15-min. time limit on cars that have been in service ap- 
proximately three years since the last air-brake periodic cleaning 
and report that this time limit would not be objectionable. 


Gauges for AB Valves 


By direction of the General Committee, a circular letter was is- 
sued to the members and private car owners under date of Au- 
gust 10, 1944, specifying the use of six gauges for gauging various 
parts of the AB valve when taken apart for cleaning or repairing. 

It is recommended the use of these six gauges, illustrated in 
Fig. 1, together with the following instructions for their use, be 
submitted to letter ballot for adoption as standard practice: 


Use oF CONDEMNING GAUGES FOR AB TRIPLE VALVES 


Ring Gauge No. 42004—For checking outside diameters of the 
service and the emergency piston stems. The piston stem must 
enter the go side of the ring gauge and must not enter the no-go 
side. Otherwise, the piston should be condemned. 

Single-End Pin Gauge No. 42000—The measuring end of this 
gauge is used to gauge the bores. If any bore is worn enough to 
permit entry of its respective gauge, the bushing should be con- 
demned. 


Lett, above: 4-in. cylinder-ring selector and 
condemning gauge for service-piston bushing 
—Below: 234-in, cylinder-ring selector and 
condemning gauge for  accelerated-release 


piston bushing 


Middle, above: 344-in. cylinder-ring selector 
and condemning gauge for emergency pis- 
ton bushing—Below: Condemning gauge for 
checking service and emergency piston-guide 
bushing 


Piston Bushing: Gauges— 

(1) Diameter of Emergency Piston Bush Cylindrical Gavę 
No. 49614, Pc. 524949 or N-5694. 

(2) Diameter of Service Piston Bush Cylindrical Gauge N, 
49616, Pc. 524950 or N-5695. 

(3) Diameter of Vent Valve Piston Bush Cylindrical Gaug 
No. 49623, Pc. 524951 or N-5697. 

(4) Diameter of Accelerated Release Piston Bush Cylindric: 
Gauge No. 49638, Pc. 524952 or N-5696. 

Gauge No. 49614. The following directions describe the pra- 
ess of gauging the emergency piston bush to determine the correc: 
piston ring size. The same procedure is applicable to all bus: 
ings, using the respective numbered gauges. 

The outside diameter of the gauge is slightly smaller thar : 
new cylinder, allowing application to any cylinder by holding t: 
gauge at the ribs and inserting with a rotating motion; the squ:: 
dial must be in proper position when applying the gauge to t 
cylinder. After the dial gauge is inserted the dial should : 
rotated clockwise with the finger until it comes in contact w: 
the cylinder wall. 

Do not use pressure. 

If the bushing gauge does not enter the cylinder, the buš - 
condemned. 

If Mark 2 does not clear the cylinder, No. 1 ring is required 

If Mark 2 clears and 3 does not clear the cylinder, No. 2 rm. 
is required. 

If Mark 3 clears and 4 does not clear the cylinder, No. 3 rin 
is required. 

*If Mark 4 clears and Mark COND does not clear the cylir 
der, No. 3 ring is required. 

If Mark COND clears the cylinder, the bush must be co- 
demned. 

Rings of other than the size indicated by the gauge must x: 
be used, because, if the ring is under size, insufficient wall pre 
sure results in ring leakage; if over size, the operation of t 
valve will be interfered with because of butted ends and increz:' 
resistance to movement under many service conditions. 


Cleaning Period for D-22 Control Valves 


Progress was reported in tests to determine whether the clean- 
ing period for D-22 control valves of improved HSC brake 
equipment can be advanced from 15 to-36 months. 


* Mark 4 is used on gauges No. 49614 and No. 49616 only. No. 3 mez 


are the largest used in the other two bushings. 


Right, above: 3-in, cylinder-ring selector 17° 
condemning gauge for_large vent-valve an 
ton bushing-—Below: Condemning gauge “ 
checking outside diameter of the tt i 
tion of service and emergency piston: 


Fig. 1—Ring selector and condemning gauges for AB valve bushings and piston tails 
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FAILURES REPORTED TO MARCH 5, 1946 


Relays D-22 portions 
Taal No. uf cars on co STF 
i test “B.21” “Fr “A” Service Emergency 
104 16 12 7 15 7 
Slack Brake y Seals 
adjusters cylinders Reservoirs broken 
69 15 1 4 


Premature failures were also reported on two speed gover- 
nors, two release valves and one application valve. 

To March 5, 1946, 31 cars have been reported for 18 months 
test. 6 cars for 30 months test, and 2 cars for 36 months test. 

A complete report, with recommendations, will be prepared 
alter the three-year period has elapsed. 


No Spliced Air-Hose in Interchange after 1946 


Recommendation was made to the Arbitration Committee that 
the application of spliced hose be abrogated, but the rules revised 
to permit the interchange of cars now equipped with spliced hose 
for at least one year, or until the spliced hose becomes defective. 
This was concurred in by the Arbitration Committee and in- 
cluded in the 1946 Code of Interchange Rules, with proviso that 
aiter December 31, 1946, the use of spliced air hose will not be 
permitted on cars in interchange. 


AB Accelerated Release Caps Can Be Replaced 


A. A. R. Leaflet No. 2391, dated June, 1945, published by the 
air brake manufacturers, prohibits the replacement of the accel- 
erated release caps with plain caps on AB valves. The Brake 
and Brake Equipment Committee has now authorized the replace- 
ment of defective accelerated release caps with plain caps. 


Passenger Brake-Cylinder Piston Lubricator 


The manufacturers were requested to consider the designing of 
a brake cylinder piston sleeve lubricator similar to that developed” 
for the AB brake cylinder. A design of non-pressure head for 
passenger-car brake equipment with a piston sleeve lubricator sim- 
ilar to that developed for the AB cylinder was submitted by the 
manufecturers and approved. 


Code for Single-Car Test Device 


A subcommittee has for some time been studying the necessity 
ior amplifying the single-car test code for AB valves, as shown 
in the A. A. R. Instruction Pamphlet No. 5039-1, for the purpose 
of determining whether the present single-car test device and test 
code are entirely satisfactory for present day operating conditions. 
All committee members were requested to make tests on a num- 
ber of cars for a three-month period, using an amplified test pro- 
posed by the subcommittee, after which further report will be 
submitted. 


Freight Retainer Valves 


The committee recommends, as a letter ballot item, that the 
Recommended Practice four-position slow-release retaining valve 
adopted in 1941 (Manual page E-33) be advanced to Standard. 
to replace the present Standard three-position 10-20-lb. duplex- 
spring type valve (page E-12 of the Manual) ; also, that the In- 
terchange Rules be modified to require that cars built new on or 
«iter January 1, 1947, must be equipped with the new Standard 
lour-position slow-release retaining valve. 


Inspection of Armored Passenger-Car Hose 


A number of cases of flat wheels and stuck brakes on passenger 
cars equipped with D-22 control valve and truck-mounted brake 
cylinders have been reported, some of which were caused by de- 
fective inner lining of the hose or damaged armor which restricted 
the flow of air. As many of these hoses have been in service for 
a long time without inspection, the following instructions should be 
followed for armored hose used with air brake equipment: 

1—Any armored brake pipe. signal line, straight-air line or 
brake cylinder hose, regardless of whether the hose is constructed 
of synthetic or natural rubber, not receiving a sight inspection 
during the past 15 months should be removed at the first oppor- 
tunity for sight inspection. 

2—Remove hose, examine armor and fittings. If damaged, it 
should be replaced. If the hose is not damaged. sight through it 
into a frosted electric light bulb of not less than 150 watts. Turn 
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the hose slowly to observe for outstanding shadows in the tube. 
Such shadows would indicate excessive trapped oil or loose lining. 
The hose should be replaced. 

Note: Armored hoses that have a choke in the fitting, such as a 
straight-air line hose, should be sight inspected from both ends. 

3—Hose passing sight inspection should then be subjected to the 
normal pressure tests set up by the individual railroad’s rules. 

4—After the above inspection and test, all armored hose should 
be inspected and tested as often as conditions require to maintain 
them in safe condition for service, but not less frequently than at 
air-brake periodic attention. 


Substitute Materials in Brake Equipment 


The committee reviewed a list of 45 items submitted by the man- 
ufacturers of AB equipment parts, in the manufacture of which 
the use of substitute material had been approved for the emer- 
gency period. It also showed what the manufacturers will use to 
-reconvert as the material becomes available. In some cases it was 
found that it was desirable to continue the substitute material used 
during the emergency, due to its better performance than the 
original material. 

On account of trouble being experienced with plastic material 
used in bushings, four of the items have been referred back to 
the manufacturers for further consideration with the subcommittee. 


Allpax Non-Pressure-Head Ring Packing 


For information and recommendation that member roads make 
trial installation to some of the old style “AB” brake-cylinder 
non-pressure heads on non-interchange cars when the non-pressure 
head is equipped with the three-metal-ring and lubricator-type of 
packing, your committee has conducted tests on six Pennsylvania 
cabin cars which were equipped July 10, 1944, some of which were 
examined after 20 months’ service. The examination indicated 
that they should perform satisfactorily for the three-year air- 
brake cleaning of AB brakes. 

No change is necessary in the construction of the non-pressure 
head when the Allpax ring packing is installed. All new AB 
brake-cylinder heads now manufactured have the new style of felt 
piston-sleeve packing as reported in 1944. 


AB Brake-Cylinder Release Valves 


For information, and with suggestion the attention of the operat- 
ing officials of member railroads be directed to the fact that the use 
of this release valve will considerably reduce time required to- 
release “AB” brakes on cars in yards to speed up movement of 
trains, with the thought they may wish to apply these valves to. 
some of their cars in non-interchanging service for further tests. 

A specially designed AB brake-cylinder release valve for the 
purpose of releasing AB brake-cylinder pressure only to release 
one brake, instead of draining both the auxiliary and emergency 
reservoirs on cars in yards, was installed on 22 Great Northern 
ore cars in August, 1945. The committee visited the repair tracks 
on April 24, at Allouez, Wis., where the Great Northern had 
assembled twenty-two of their 24-ft. ore cars equipped with these 
release valves. Twenty-one of these cars, which had been in oper- 
ation since last Fall with a record of 30,000 miles, were coupled 
together on a repair track, and the following tests were made: 

The train line was charged to 73 1b.; an emergency application 
was made, the brake-cylinder release valve was pulled on each 
24 ft. car by one man in a total time for the 21 cars of 1 min. 32 
sec.; after which the auxiliary reservoir was recharged to 70 
Ib. in 1 min. 34 sec., and the emergency reservoir to 70 Ib. in 2 
min. 12 sec., with 73 lb. brake pipe pressure. 

The train line was charged to 73 Ib.; an emergency application 
was made, the auxiliary and emergency reservoir on each 24 ft. 
car were drained in a total time for the 21 cars of 7 min. 41 sec.; 
the auxiliary reservoir was recharged to 70 lb. in 10 min. 57 
scc., and the emergency reservoir to 70 lb. in 11 min. 27 sec. 

It will be noted that considerable time can be saved by the use 
of these valves in getting AB brakes released. 

The operation of this release valve is accomplished by giving a 
short time pull on a release rod from either side of the car, this 
rod being similar to the release rod used on the reservoir release 
valve. This operation automatically closes brake cylinder supply 
air and exhausts brake-cylinder pressure. The valve is automat- 
ically returned to its normal position when the brake-pipe pressure 
is increased. 


(The report was accepted and referred to letter ballot.) 
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Report of the Arbitration Committee* 


‘The elimination of spliced air hose and a method of 
handling badly damaged cars returned to the owner 
under all conditions are among the recommendations 


[The members of the Arbitration Committee are: J. P. 
Morris (chairman), general mechanical assistant, A. T. & 
S. F.; J. A. Deppe (vice-chairman), superintendent car 
department, C. M. St. P. & P.; W. N. Messimer, assistant 
superintendent of equipment, N. Y. C. System; L. Richard- 


son, mechanical assistant to vice-president and general man- 
ager, B. & M.; G. E. McCoy, assistant chief of car equip- 
ment, Can. Nat'l; M. R. Reed, assistant chief motive power 
(car), Penna. System; M. F. Covert, general superinten- 
dent equipment, General American Transportation Corpor- 
ation, and J. J. Root, Jr., vice-president, Union Tank Car 
Company.]} 


During the year Cases 1812 to 1818, inclusive, have been de- 
cided and copies forwarded to the members. 

With the approval of the General Committee, the effective dates 
of the requirements in Rule 3 with respect to metal badge plates 
and bottom-rod and brake-beam safety supports are extended to 
January 1, 1947. 

With the concurrence of the Committee on Couplers and Draft 
Gears, it is recommended that the effective dates of Rule 3 re- 
quirements prohibiting acceptance from owners of cars equipped 
with couplers having 5-in. by 5-in. shanks and cars equipped 
with certain couplers having 5-in. by 7-in. shanks. be extended 
to January 1, 1948. 

Upon the recommendation of the Committee on Brakes and 
Brake Equipment and in order to eliminate obsolete types of 
retaining valves, it is recommended that Paragraph (a-l-b) of 
Rule 3 be modified to require pressure-retaining valves of not 
less than the A.A.R. standard three-position double-spring type, 
including spring caps designed to prevent the distortion of springs, 
on all cars received from owners on and after January 1, 1949. 

With the concurrence of the Committee on Brakes and Brake 
Equipment, Rule 57 is modified to prohibit the use of spliced 
air hose on cars in interchange service on and after January 
1, 1947. 

With the concurrence of the Committee on Wheels, it is 
recommended that paragraph (b) of Rule 82 be modified to 
provide additional conditions under which a mate wheel with 
brake-burn cracks or comby spots may be scrapped when re- 
moved from service in connection with a defective axle or the 
other mate wheel. 

Modification of Sub-Section 1, Section A of Rule 112 is 
recommended, to provide a method of handling and a complete 
basis of settlement for badly damaged cars returned to owner 
under all conditions. 

The Committee does not feel that any of the modifications in- 
cluded in its report necessitate submission to letter ballot. 


“+ Brackets indicate deletions from present rules. Italics indicate addi- 
tions to present rules. 
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Proposed revisions of Freight Car Rule 2 and Passenger Car 
Rule 2 covering the acceptance in interchange of cars using com- 
pressed or liquefied gas as fuel for heating, lighting, refrigera- 
tion or air conditioning, were submitted to letter ballot in Cir- 
cular DV-1090 dated August 24, 1945, and approved. However, 
because of the substantial negative vote and the reasons there- 
for, modification of these rules was held in abeyance by the 
General Committee and the matter referred to the committee for 
study and recommendation. The report, as prepared and trans- 
mitted to the General Committee, is published as a part of that 
committee’s report. 

Attention is again directed to the fact that the Arbitration 
Committee will not consider questions under the Rules of Inter- 
change unless submitted in the form of Arbitration Cases as 
per Rule 123. 


Rule 3 


The Committee recommends that effective dates for various 
requirements in the present rule, as listed below, now set at 
January 1, 1947, be extended to January 1, 1948: 

Section (b), Paragraph (9)—Braking power: braking ratio. 

Section (c), Paragraph (10)—Couplers having S-in. by 5-in, 
shanks. 

Section (c), Paragraph (11)—Couplers having 5-in. by 7-in. | 
shanks, | 
- Section (c), Paragraph (12)—Couplers, bottom rotary oper- 
ated, not equipped with assembled riveted-type lock-lift lever 
and toggle. 

Section (t), Paragraph (10)—Tank Cars: metal placard 
holders. 

Section (u), Paragraph (4)—Class E-3 cars not to be accepted 
from owner, | 

Reason: The present situation justifies these extensions. 

The Committee recommends that Paragraph (a-l-b) of this 
tule be modified as follows : 

Proposed Form: (a) (1-b) Air brakes. Pressure-retaining 
valves of not less than the A.A.R. standard three-position double- 
spring type, including spring caps designed to prevent distortion 
of springs, required on all cars built new or rebuilt, and on all 
cars equipped with AB brakes in place of K brake equipment, 
on or after January 1, 1943. Effective January 1, 1949, the 
foregoing requirement will apply to all cars. From owners. 

Reason: To eliminate obsolete types of retaining valves, as 
recommended by the Committee on Brakes and Brake Equipment. 


Rule 4 


The Committee recommends that the note following Paragraph 
(f-3) of this rule be modified effective August 1, 1946, as follows: 

Proposed Form: Note.—Bent metal side and end sheets are 
cardable only when [bent] in connection with cardable bent posts, 
stakes, braces, metal top chord angles, side and end sills, ot 
their substitutes. 

Reason: To eliminate the apparent misunderstanding that sheets 
bent inwardly, when associated with cardable side and end sills, 
are not also cardable. 

The Committee recommends that Paragraph (g-1) of this 
rule be modified in the next supplement as follows: 

Proposed Form: (g) (1) All cars——Metal end sill, damaged 
in unfair usage, when its removal from car is necessary for 
repairs [to end sill or to;] or when necessary to repair on or of 
car in connection with other associated unfair usage damage 
[on car.] 

Reason: To clarify the intent. 

The Committee recommends that Paragraph (g-2) of this rule 
be modified, effective August 1, 1946, as follows: 

Proposed Form: (2) All cars.—Metal side sills, [extending 
from bolster to end sill only] if both flange and [or] web ar 
[is] bent in excess of 21⁄4 inches. 
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Reason: To provide specific limitation of responsibility for 
damage to full length side sills. 


Rule 32 


The Committee recommends that the note following Paragraph 
(10-k) of this rule be modified, as follows: 

Proposed Form: Note.—The handling line is responsible and 
defect cards should be issued for damage to cars resulting from 
hot lading having been placed therein, or from open flames used 
to thaw out frozen lading to facilitate unloading, where parts 
of cars are damaged to the following extent by overheating : 

Reason: To clarify the intent. 


Rule 56 


The Committee recommends that Items 6 and 7 of this rule 
be modified, as follows: 

Proposed Form: 6. Loose or defective fittings, either or both 
ends of hose [, or at joiner on spliced hose.] 

7. End of tube 3% in. or more from shoulder on either nipple 
or coupling, [or joiner on spliced hose.) 

Reason: Account of change in Rule 57. 


Rule 57 ` 


The Committee recommends that the first paragraph of this 
rule be modified, as follows : 

Proposed Form: Rule 57. Cars not equipped with A.A.R. 
Standard 1}-in. air brake hose, [or spliced hose per A.A.R. 
Specifications.] For label [for new hose,] see below. 

Reason: To prohibit the use of spliced air hose on cars in 
interchange service after January 1, 1947. This recommendation 
has the concurrence of the Committee on Brakes and Brake 
Equipment. 

Rule 69 


The Committee recommends that a new Paragraph (g) be 
added to this rule, effective August 1, 1946, to read as follows: 

“(g) It is permissible to mount second-hand experimental 
cast-iron wheels of 1942 design having changed flange and flange- 
supporting brackets, marked ‘A.A.R.X.” and cast subsequent to 
1941, with second-hand A.A.R. Recommended Practice single- 
plate bracketed cast-iron wheels.” 

Reason: The mating of such wheels has been approved by the 
Committee on Wheels. 


Rule 70 


The Committee recommends that Section (e) of this rule be 
modified, effective August 1, 1946, as follows: 

Proposed Form: (e) The substitution of one-wear wrought- 
steel wheels for multiple-wear wrought-steel wheels, cast-steel 
wheels or steel-tired wheels does not constitute improper repairs, 
except on passenger equipment cars, freight cars equipped for 
passenger train service, or freight cars of over 70-ton capacity, 
in which cases the principles of Interpretation No. 4 to Rule 98 
apply as to charges and credits and issuance of defect card. 

Reason: To provide for charges and credits where improper 
wheel substitutions of this kind are made. 


Rule 82 


The Committee recommends that Paragraph (b) of this rule 
be modified, effective August 1, 1946, as follows: 

Proposed Form: (b) Brake burn and comby: Cast-iron wheels 
removed from service account condition of axle or mate wheel 
shall be classed as scrap: (1) If brake burn crack is 2 in. or 
more in length across the tread; [Cast-iron wheels removed from 
service account condition of axle or mate wheel and found to be 
comby shall be classed as scrap if such] (2) If more than three 
brake burn cracks are 134 in. or more in length across the tread; 
(3) If comby spot is broken out so as to leave a continuous 
cavity one inch or more in length measured circumferentially 
on the tread; (4) If more than three comby spots having con- 
tinuous cavities one inch or more in length measured in any direc- 
tion on the tread; (5) If any combination outlined in Items 
(2) and (4) totals four or more. 

Reason: Wheels having such defects are considered as unfit 
for reapplication and are being scrapped. The Committee on 
Wheels concurs in this modification. 
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Rule 98 


The Committee recommends that a new Paragraph (6) be 
added to Section (c) of this rule, effective August 1, 1946, to 
read as follows: 

“(6) Experimental cast-iron wheels of 1942 design having 
changed flange and flange-supporting brackets, marked ‘A.A.R.X.’ 
and cast subsequent to 1941, take the same status as the A.A.R. 
Recommended Practice cast-iron wheels. Such serviceable sec- 
ond-hand wheels may be mounted with second-hand single-plate 
bracketed wheels.” 

Reason: To provide for charges, credits, substitutions, etc., 
of 1942 design cast-iron wheels. as recommended by the Com- 
mittee on Wheels. 


Rule 101 


The Committee recommends that Item 2 of this rule be modi- 
fied as follows: 

Proposed Form: 2. Air-brake hose, A.A.R. Standard [or 
spliced per A.A.R. Specifications], average credit for fittings 
for same. y 

Reason: The use of spliced air hose on cars in interchange 
service is prohibited on and after January 1, 1947. 


Rule 107 


The Committee recommends that the first note following Item 
301 of this rule be modified in the next supplement, as follows : 

Proposed Form: Note.—Metal weight involved is total weight 
of all metal parts in both body and trucks, including axles, 
wheels [, complete couplers] and journal bearings. 

Reason: To harmonize with change in Section (g) of Rule 120. 


Rule 112 


The Committee recommends that Sub-Section 1 of Section A 
of this rule be modified, effective August 1, 1946, to read as 
follows : a 

Rule 112. Section A.—Rebuilt and Non-Rebuilt Cars: 

1. (a) When a foreign freight-train car is destroyed or badly 
damaged under any condition for which the handling line is re- 
sponsible, the owner upon request of the handling line, shall 
promptly furnish a statement showing its A.A.R. depreciated 
value. 

1. (b) If it is estimated by the handling line that the car is 
not damaged to the extent of its A.A.R. depreciated value less 
salvage, it may— 

(1) Make complete repairs at its own expense, or 

(2) Make such repairs at its own expense as may be neces- 
sary to safely move the car home on its own wheels, in which 
event a defect card bearing notation “Home for Reapirs” shall 
be attached covering the unfair usage damage; or 

(3) Send car home with defect cards attached, loaded on an- 
other car, and assume the cost of loading, $25.00 for unloading, 
and transportation’ to home line. Car owner must be consulted 
as to the shop to which he desires the car sent and will assume 
the cost of transportation on own line. 

1. (c) If it is estimated by handling line that the cost of 
repairs will equal or exceed the A.A.R. depreciated value less 
salvage, and, therefore, it prefers to settle for the car at its 
depreciated value— 

(1) It shall, within 15 days after receipt of depreciated value 
statement, so advise the owner and furnish a list of the major 
items of damage. 

(2) Within 10 days after receipt of this information, the owner 
must notify handling line whether he desires to have the car 
repaired or to have the settlement made on depreciated value 
basis. In the latter event the owner will indicate the items of 
material, if any, to be recovered under provisions of Section J 
of this rule. 

(3) If the owner ‘requests that the car be sent home for re- 
pairs, such request shall constitute authority for handling line 
to make temporary or partial repairs as may be necessary at 
a cost not to exceed $50.00, chargeable to owner, for movement 
of the car home on own wheels. If the car cannot be so condi- 
tioned for this amount and owner does not desire to authorize 
a greater expenditure, the car shall be sent home loaded on an- 
other car or cars (preferably one car), in which event the han- 
dling line shall not charge the owner the cost of loading nor 
transportation over its own line. Car owner shall, however, 
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assume transportation costs on his line, or any intermediate line, 
and also cost of unloading. 

(4) Upon arrival home, should the owner elect to retire in- 
stead of repair the car, he shall pay the handling line $50.00 for 
loading, plus cost of transportation over the handling line (or 
latter’s proportion where a through rate is involved), and the 
owner may render a bill in accordance with Rule 94. 

1. (d) (1) If the car is returned to the owner, either upon 
his authorization or at the option of handling line, with defect 
card attached covering damage, upon completion of repairs, a 
bill may be rendered against the handling line on the basis of 
the Interchange Rules; however, bill may not exceed the A.A.R. 
depreciated value less net salvage. The salvage value is the sum 
obtairted by multiplying the light weight in pounds by one-half 
cent and then deducting an arbitrary dismantling cost of $30.00 
Separate bills shall be rendered in such cases. 

Note 1.—In cases where the handling line sends car home on 
the authority of the owner and is satisfied the cost of repairs 
to the damage exceeds the depreciated value less net salvage, 
it should, upon completion of repairs, authorize a bill without 
requiring submission of detailed repair cards. 

Note 2.—A bill for repairs versus the handling line shall not 
exceed the depreciated value of car less salvage, but if the cost 
of repairs is less than the amount, the car owner may include 
in bill the expense incurred for temporary and partial repairs, 
or transportation charges, or proportion thereof which will bring 
the total bill up to the depreciated value less salvage. 

Reason: To provide a method of handling and a basis of 
settlement for badly damaged cars returned to owner under all 
conditions. 


Rule 120 


The Committee recommends that first paragraph of Section (g) 
of this rule be modified in the next supplement, as follows: 

Proposed Form: (g) If owner authorizes dismantling, han- 
dling line shall allow credit at A.A.R. second-hand value for 
wheels and axles in serviceable condition for reapplication under 


the rules. Unserviceable wheels and axles and all journal bear- 
ings shall be credited at scrap prices shown in Rule 101. All 
other metal parts shall be credited at one-half cent per pound. 
From the total credit, deduct labor cost of dismantling, per Item 
301 of Rule 107. However, owner shall have the privilege of 
having returned serviceable cast-steel truck side frames, metal 
truck and metal body bolsters, metal draft arms, friction draít 
gears, cast-steel yokes, metal ends, AB brake equipment, auto 
loading devices, and refrigerator-car circulating fans; also tanks, 
special castings and valves of tank cars; by attaching to the 
statement of estimated weights a list of such parts with full 
shipping instructions; such parts to be billed at [A.A.R. scrap 
value] one-half cent per pound plus 7 per cent for handling f.0b. 
point of shipment. 
Reason: To clarify the intent. . 


Passenger Rule 2 


The Committee recommends that the first paragraph of this 
rule be modified in the next supplement, as follows: 

Proposed Form: Rule 2. Cars, loaded or empty, offered in 
interchange with defects for which owner is responsible, pro- 
vided they are equipped with air brake, air signal and steam-heat 
train line having end steam valves and otherwise meet the re- 
quirements of receiving line‘as to type of construction, safety 
and clearances, must be accepted, with the following exceptions: 

Reason: To clarify the intent with respect to cars of wooden 
superstructure or composite truck construction. 

The Committee recommends that the effective date of Para- 
graph (e) of this rule, with respect to equipping all-steel under- 
frame cars with cardboards of suitable receptacles for accommo- 
dation of defect and joint evidence cards, and effective date of 
Paragraph (f) covering the application of brake-shoe spark shields 
to passenger train cars having underneath exposed wood parts 
over the wheels, both requirements now being set at January l, 
1947, be extended to January 1, 1948. 

Reason: The present situation justifies these extensions. 

(The report was accepted.) 


Report of Committee on Journal-Bearing Development 


Emergency designs tested and found satisfactory— 
Survey made to determine causes for scrapping of 


bearings—Future development possibilities 


[The members of the Committee on Journal Bearing 
Development are: J. R. Jackson (acting chairman), engi- 
neer of tests, Mo. Pac.; J. W. Hergenhan, assistant engi- 
neer test department, N. Y. C. System; V. C. Barth, chief 


J. R. Jackson 
Chairman 


chemist, C. & N. W.; L. B. Jones, engineer of tests, Penna., 
and C. B. Bryant, chief engineer, Technical Board, Wrought 
Steel Wheel Industry.] 
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listed 


The Committee on Journal Bearing Development was set up 
late in 1941 as an emergency war activity under the national 
program for the curtailment of critical and scarce materials. 
At that time, the nation was faced with future shortages in copper. 
tin and other non-ferrous metals and, in the interest of the 
national defense, the railroads were requested to curtail the use 
of these metals through reduction in weight, changes in composi- 
tion and substitution of less critical materials in railway equip- 
ment wherever possible. The non-ferrous metal in the railway 
car journal bearing pool represented a considerable tonnage 
which was considered as a possible soúrce of critical materials 
for war use and the railways, through the A.A.R., were re- 
quested to carry out: 

(1) Immediate curtailment of critical materials to the extent 
possible through weight reduction and change in composition 
and (2) undertake a program of research to develop substitute 
designs and materials to make the major part of the metal m 
the journal bearing pool available for war use if and when 
required. This committee was set up to carry out this assignment. 

To enable the committee to proceed on a factual basis insolar 
as possible under the war emergency conditions, arrangements 
were made to utilize the existing laboratory facilities of the 
Railway Service and Supply Corp., Indianapolis, Ind. This 
organization had designed and installed a railway car journal 
bearing testing machine where full-sized 514 in. by 10 in. bearings 
could be subjected to a range of load and speed conditions simu 
lating service, and performance observed and recorded by appr 
priate instruments. 
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‘he work at Indianapolis carried on under the direction of the 
Committee has been progressively reported in a series of bulletins 
distributed to the members through the Office of the Executive 

-Vice-Chairman, Mechanical Division. 


Survey of Bearings-in-Scrap 


As the result of the war emergency, valuable information 
relative to car journal bearing design has evolved through what 
is to be considered as a service test on an unprecedented scale. 
To evaluate the effect of the plan-view dimensional changes made 
in the so-called “emergency” design in comparison with those 
of the pre-war design, Committee members made an individual 
check of bearings-in-scrap during 1942-43, which indicated that 
end wear and spread linings had been materially reduced through 
the dimensional changes made in the modified and emergency 
design. In order to develop a factual basis for comparison on 
a more comprehensive scale, a group of 25-member roads in the 
United States and Canada were requested to make a check of 
bearings-in-scrap for a 12-month period ending with November 
1945. Tabulation of the results of this member road cross- 
sectional survey is presented in Exhibit “A”. The total of 
1,274,328 bearings checked in 5 in. by 9 in., 5% in. x 10 in. and 
© in. by 11 in. sizes consists of 717,182 pre-war and 557,146 
“emergency” design. No differentiation of the crown thickness 
changes made in the “emergency” design bearings during 1943-44 
was attempted in this survey. The significant facts made avail- 
able through this survey, as covering controversial points sur- 
rounding the “emergency” design, are shown in Table I. 


Table I—Comparison of reasons for failure of pre-war and 
emergency bearings 


; Per Cent of 

Bearings-in-Scrap Group Totals 

Bearings Removed Account Pre-war “Emergency” 
Item 2—End Wear—Lug End Raine monk a Anca 5.57 4.18 
Item 2—End Wear—Fillet End ............ 10.20 8.96 
Item 2—End Wear—Both Ends ......... 18.17 8.74 
Item 2—End Wear—Totals ....... .... ... 33.94 21.8% 
ltem 5—‘*Spread Lining” .................. 24.70 16.24 
Item 6—Not Condemnable ................. 13.00 25.08 
Item 7—Ran Hot in Service ............... 6.47 12.95 


The statistics for end wear reflect the influence of the shorten- 
ing of the bearing at the lug end and changes in lug location and 
collar thickness to reduce the contact of the lug end of the 
bearing with the axle end collar. The effect of the reduction of 
the width is reflected by the decreased percentage of “spread 
linings.” These two items taken together reflect the influence 
ot the plan view dimensional changes made in the “emergency” 
design and indicate that the changes made were effective and 
not excessive. 

The relatively high percentage of “emergency” bearings 
scrapped when not condemnable under Rule 66 (Item 6) and 
ran hot in service (Item 7) appears to have been due to some- 
thing other than bearing design. Apparently, poor judgment or 
misunderstanding of the conditions attending the change in bear- 
ing design resulted in large numbers of serviceable emergency 
design bearings being scrapped on periodic repacking inspections 
at many points throughout the country. The higher percentage 
of “emergency” design bearings involved in overheatings may 
be explained as due largely to the fact that during the period 
of the survey only “emergency” design bearings and relined bear- 
ings were available. hence these bearings had to take the brunt 
of the break-in period, as well as rebrassing on damaged journals 
to get cars into repair points after developing hot boxes on line. 


Post-war A. A. R. Standard 


At a meeting held in Chicago on May 1, 1946 the committee 
again reviewed the question of journal bearing dimensions, and 
after careful consideration of the several suggestions covering a 
post-war A. A. R. standard design, made a report to the General 
Committee recommending : 

(1) Design shown on Page E-D-24-1945 be advanced to 
standard replacing the present standard design shown on Page 
D-24-42 of the Manual. 

(2) Procedure indicated in (1) be submitted to the Associa- 
tion as a letter ballot item. 


Service Tests 
As a part of the research program involving investigation of 
bearing design modifications with an object of further reduction 
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in weight of critical and scarce non-ferrous metals over that 
realized in the “emergency” design modifications, the committee 
members made service tests of the designs indicated as most 
promising through the laboratory tests on the machine at Indian- 
apolis. These service tests, all of 5%4-in. by 10-in. journal size 
were started in 1942 and concluded during 1945. Compilation 
of the results of these road tests are given in Exhibit “B,” Sheets 
1 and 2. Photographs, dimensions and weights, in detail, of the 
several bearing design modifications included in these road service 
tests are given in Bulletins No. 4 and No. 5. 

These road tests are of general interest as indicating the 
further possibilities in conservation of non-ferrous metals in 
railway car journal bearings which could have been put into 
effect had the available supply of non-ferrous metals become more 
critical. 

V-Bearing Assemblies 


In compliance with a request by the Association extended to 
bearing manufacturers, railway supply companies and individuals 
to submit ideas for bearing design modifications in the interest 
of the national conservation program, the Railway Service and 
Supply Corp., Indianapolis, Ind., submitted a design of a two- 
piece bearing. This design, which became known as the “V- 
Bearing,” consisted of a malleable-iron adapter and a light 
weight lined bronze back bearing insert. Laboratory tests of this 
design were made during June 1942 and road tests conducted 
during that summer indicated that bearings of this design would 
give satisfactory service. 

As a part of their development work, the R. S. & S. C. con- 
structed a pilot plant at Indianapolis for manufacturing and 
assembling the V-Bearing parts from die-formed castings and 
centrifugally lined bearing inserts. During October 1942 the 
committee recommended the approval of a service test of a total 
of 20,000 assemblies of this design in interchange service. On 
Feb. 10, 1943, the General Committee approved test of a minimum 
of 8,000 V-Bearing assemblies in 5 in. by 9 in., 5% in. by 10 in., 
and 6 in. by 11 in. sizes as divided between twenty roads, which 
were to keep a record and advise the Committee of the service 
obtained. 

Owing to manufacturing delays, a total of only 2,336 of the 
V-Bearing assemblies, all 6 in. by 11 in. size, were shipped by 
the R. S. & S. C. during 1944-45. 

Returns from the seven roads who have applied these bearings 
for service test are not sufficiently complete for the committee 
to make a report at this time but from available information, 
the limited number of V-Bearings under test appears to be giving 
satisfactory service. 


Future Possibilities 


The research program and supplementary studies carried out 
by the Committee on Journal Bearing Development during 1942- 
45, as a war activity within the national program for the cur- 
tailment of critical and scarce materials, was sufficiently com- 
prehensive to indicate the direction along which further im- 
provement of the solid type of car journal bearing for railway 
equipment should be directed. Two lines of future development 
appear to be open: 

(1) Further improvement of bearing and associated parts in 
the present journal box assembly insofar as modifications and 
refinements can be carried out to interchange with present parts 
during the necessary transition period. As applying to the bear- 
ing, the following possibilities for further improvement are open: 

(a) Tightening up of manufacturing tolerances and improve- 
ment in production procedure and finish of essential contact 
surfaces to correct the irregularities in the pre-war foundry 
product. 

(b) Improved manufacturing practice and control to insure a 
more uniform bonding of linings to backs. 

(c) Changes in finishing and gaging procedure at bearing 
manufacturing plants to establish closer alignment of wedge 
contact surfaces with journal bearing surface. 

It is to be noted here that the above refinements will classify 
the car journal bearing as a finished part and that this step will 
not be economically justified without corresponding refinements 
in the wedge and in the registering and contact surfaces in the 
journal box. f 

(2) Redesign of the entire journal box assembly with the 
object of realizing the full possibilities of the solid type bearing 
to improve road performance over that obtainable with the 
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present conventional set-up. This is a full time research project 
which could well be undertaken by the Mechanical Division 
but which involves such design study and follow up procedure 
as to be outside the scope of the Committee’s assignment. 

Any post-war research program undertaken by the Mechanical 
Division to continue the study of journal bearing development, 


should be broadened to include roller bearings and to establish 
the engineering and economic facts pertaining to “anti-friction” 
vs “solid” bearings for railway equipment cars in interchange 
service. 

(The report was accepted and its recommendations’ 
ordered submitted to letter ballot.) 


Report of the Committee on Lubrication 


Report on a study of roller-bearing lubricants pro- 
poses extensive program of further study—Need of 
Magnafluxing after overheating of journals emphasized 


[The members of the Committee on Lubrication of Cars 
and Locomotives are: J. R. Jackson (chairman), engineer 
of tests, Mo. Pac.; L. B. Jones (vice-chairman), engineer 
of tests, Penna.; E. C. Ellis, superintendent car department, 


J. R. Jackson, 
Chairman 


C. & O.; A. J. Pichetto, general air brake engineer, Ill. 
Cen.; W. G. Aten, mechanical inspector in charge of lubri- 
cating matters, C. B. & Q.; J. Mattise, general road fore- 
man engines, C. & N. W.; J. W. Hergenhan, assistant en- 
gineer, test department, N. Y. C. System, and D. C. Davis, 
lubrication supervisor, A. T. & S. F.] 


Roller-Bearing Lubricants 


A first progress report, approved by the committee at the meet- 
ing on April 30, 1946, relates to the tests carried out on the jour- 
nal bearing testing machine in the laboratory of the Railway 
Service & Supply Corporation, Indianapolis, Ind., and to sup- 
plementary studies of the lubricants in the laboratories of the 
Pennsylvania and the Southern. All running tests reported were 
made during the year 1945 with an S. K. F. roller-bearing assem- 
bly mounted on the testing machine. 

The object of the investigation was to study the behavior of the 
lubricants currently used by railroads for the lubrication of roller 
bearings on railway equipment cars, with a view of developing 
information leading to a better understanding of the basic factors 
involved and a more uniform practice by the railroads of the 
country as to the characteristics of the most desirable roller- 
bearing lubricants to be used in this class of service. The pro- 
gram did not contemplate studies of lubricants for steam-locomo- 
tive roller-bearing axles. 

The following general conclusions were drawn from the data 
presented in the first progress report: 

1—The railway type car journal roller bearing, carrying 
full load and at speeds up to 120 m. p. h., may be successfully 
operated with a rather wide range of lubricants. 

2—The operating temperature of the journal and bearing 
is largely a function of the viscosity of the lubricant; the 
higher the viscosity the higher the operating temperature. 
All lubricants tested showed the tendency to increase in vis- 
cosity as a result of operating temperature and time in service. 
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3—The power requirements to operate the journal and 
bearing increases as the viscosity of the oil increases. 

4—The indications are that the general type of lubricant 
now used on the railroads for lubrication of the conventional 
waste-packed solid car journal bearings is also a satisfactory 
and an economical lubricant for roller bearings under railway 
cars. 

5—The work completed to date is not sufficiently compre- 
hensive to permit formulating a detail specification for a lubri- 
cant for all types of roller bearing equipment on cars in 
interchange service on the railroads. 

Based on the work completed to date it was recommended: 
1—That the research program be continued and extenedd 
under A.A.R. direction to include: 

(a) Measurement of the friction of the railway roller bear- 
ing versus the solid bearing, starting and running, normal 
and sub-zero outside temperatures. 

(b) Extension of program to include other designs oi 
roller-bearing equipment now in service on the railroads. 

(c) Broadening of program to include an investigation oi 
the special roller-bearing lubricants recommended by the 
petroleum industry for railway service. 

(d) Further study of the corrosive influence of lubricants 
on roller-bearing parts. 

2—That this program is of sufficient importance to the rail- 
roads to warrant setting up a full-time organization under 
the A.A.R. Mechanical Division to carry out these recom- 
mendations. 


Journal-Box Lids 


The Lubrication Committee’s interest in this item lies in im- 
proving the present designs of lids and in setting up maintenance 
requirements to provide an adequate closure at the front of the 
journal box to insure retention of the oil and exclusion of the dirt 
and water under service conditions. 

Working with the manufacturers, the joint subcommittee as- 
sembled samples of modified box lids at Altoona, Pa., for check 
and evaluation of construction details. From the information thus 
made available, revision of Specifications M-120 was prepared, 
submitted to the General Committee for approval, and by their 
action submitted to the Member Roads as a letter ballot item as 
Specifications M-120-46 in Circular No. D. V.—1096, dated April 
20, 1946. 

A summary of the field observations made by the subcommittee 
showing the conditions of journal boxes and lids in service on 
owned and foreign freight cars in interchange was circularized 
to the member roads with the secretary’s letter of April 20, 1946. 

Recommendations were made to the Committee on Car Con- 
struction concerning the application of bushings in hinge-lug pin 
holes and wear liners on hinge lugs of journal boxes and to set 
up definite standards for journal-box lids and box hinge lugs and 
lid registering faces, also repair standards, including gauging and 
methods of gauging, with the object of improving present condi- 
tions. It is felt that the hinge and face of the box should be held 
to closer mechanical standards to derive the full benefit of the 
improved box lid provided for in Specification M-120-46. 


Packing Retaining: Devices 


In the 1945 annual report reference was made to the device 
known as the Hold-Rite packing retainer. Upon recommendation 
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of this committee at that time, an interpretation has been included 
under Rule 66 in the Interchange Code to provide that this device 
when removed at the time of wheel changes and periodic repacking 
inspections should be replaced if in serviceable condition and stand- 
ard to car. 

“To clarify any possible misunderstanding, your committee 
wishes to advise that the approval of the use of this device has 
reference only to the latest design, in which the longitudinal wires 
extending along the sides of the journal box are joined together 
by ioe metal band for the purpose of preventing contact with the 
journal. 

“Your committee also desires to advise that their approval is 
predicated on the use of this device only in journal boxes in which 
it is properly applicable. The device is not approved for use in 
journal boxes having integrally cast waste retainer ribs, or in 
boxes of such other construction as to offer interference in appli- 
cation or removal of the device or to cause contact with the axle 
journal.” 


Hot-Box Statistics 


The 1944 and 1945 reports included tabulations compiled from 
monthly statements of freight-car hot-box records on all A. A. R. 
member roads from date this record was started (September, 
1942). This tabulation was brought up-to-date in this year’s 
report. The monthly statements have been discontinued, as of 
February, 1946. 


` Hot-Box Alarm Devices 


During the past year this program has been progressed and 29 
hot-box alarm devices submitted have been subjected to laboratory 
tests. Some devices which proved deficient are being further im- 
proved by the manufacturer. Other manufacturers have indicated 
their intention to submit devices, which have not yet been received. 
Three devices have shown sufficient promise to warrant road tests. 
and are now in regular road service on Pennsylvania passenger 
coaches undergoing observation and development by representatives 
of this committee and the manufacturer. 

The work to date has been confined to alarm devices applicable 
to the conventional design of journal box having the solid type 
of bearing and a tentative specification covering the requirements 


of an alarm device for this design of journal box has been formu- 
lated. The work of this special committee is being continued and 
will be extended to cover applications of alarm devices to roller- 
bearing journal boxes. 


Broken Journals 


During the year there have been several cases of costly derail- 
ments attributed to broken journals, where investigation developed 
that the journal failures originated from heat cracks resulting 
from previous overheatings and which were not properly removed 
at the time of checking and refinishing the damaged journals. 
The Lubrication Committee again emphasizes the importance of 
providing all wheel shops where overheated journals are recon- 
ditioned with facilities for making Magnaflux inspections as re- 
quired in the Wheel and Axle Manual and by Interchange Rule 69. 


Discussion 


It was suggested that the committee, in continuing its 
research on lubricants for roller bearings, give that major 
consideration to the problem of corrosion results com- 
monly known as “water etch”. This, according to the 
committee chairman, is on the program for further study. 

Another member raised a question as to the value of a 
study of friction of roller versus plain bearings on the 
ground that after a journal is in motion the journal fric- 
tion is such an insignificant part of train resistance that 
it is of relatively little importance. 

The question was asked from the floor as to whether a 
journal that had run hot enough to “pick up brass” should 
be Magnafluxed. To an affirmative answer by the com- 
mittee chairman the comment was added that in any event 
such a journal should come out of service and be inspected 
carefully. 

Another member suggested that the ruling recom- 
mended by the Wheel Committee as to Magnaflux inspec- 
tion should have “teeth” in it and that his road had in- 
stalled 19 testing machines for the inspection of axles. 

(The report was accepted.) 


Report of the Committee on Wheels 


Modification in design of two chilled wheels to elimi- 
nate retarder interference; study of impact effect of 
flat spots on wheels and revisions in wheel practice 


[The members of the Committee on Wheels are: C. B. 
Bryant (chairman), chief engineer, Technical Board, 


C. B. Bryant, 
Chairman 


Wrought Steel Wheel Industry; E. E. Chapman (vice- 
chairman), mechanical assistant, A. T. & S. F.; H. W. 


Ra 
senay Moohianical. Engineer 


Coddington, research and test engineer, N. & W.; H. H. 
Haupt, general superintendent motive power, Penna.; A. G. 
Hoppe, general superintendent locomotive and car depart- 
ments, C. M. St. P. & P.; A. M. Johnsen, engineer of tests, 
Pullman Company; E. C. Hardy, assistant engineer, N. Y. 
C. System; F. Holsinger, wheel shop foreman, Markham 
shop, Ill. Cen.; W. R. Hedeman, engineer of tests, B. & O., 
and P. V. Garin, engineer of tests, Sou. Pac.) 


Preliminary experience with the experimental design of chilled- 
iron wheels that were authorized during August, 1944, disclosed 
that there was interference between the reinforced flanges of the 
experimental design and certain unusual types of car retarders 
and guard rails. Further investigation has resulted in the devel- 
ment of a modification of the experimental design. The modified 
designs as covered by drawings Nos. 1446 and 1447 of the Asso- 
ciation of Manufacturers of Chilled Car Wheels have been ap- 
proved by the Wheel Committee and submitted to the A.A.R. 
Engineering Division for approval as to track relationships. As- 
suming that Division’s concurrence, authority for the resumption 
of manufacture for 150,000 750-Ilb. wheels and 50,000 850-lb. 
wheels of the revised design will be requested. These wheels 
will be known as the 1946 design, experimental designation being 
“AAR XI.” 
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Instrumental Determination of Chill Limits 


Since the 1945 report covering determination of chill limits by 
means of hardness determinations the Association of Manufac- 
turers of Chilled Car Wheels has been able to place further re- 
strictions on the maximum permissible hardness of wheels man- 
ufactured to their specifications. 

The major changes include the addition of a maximum per- 
missible hardness in the outer portion of the rim; a reduction to 
200 Brinell in the permissible hardness in the throat of flange 
section of the 750-lb. and 850-lb. wheels and a reduction to 225 
Brinell in the case of 650- to 700-lb. wheels. The new hardness 
test in the rim does not apply to the 650-lb. wheels but does apply 
to all of the other standard weights. On the wheels which are 
subject to rim hardness tests, the test at the center of the tread 
has been eliminated. The maximum chill is controlled by hard- 
ness readings in the throat of hardness section and the outer rim 
section of these wheels. 

In the case of the 650-lb. wheels hardness readings are still 
taken at the center of the tread. Numerous tests have shown 
that the average distribution of chill and mottle in the tread of 
this wheel results in a Brinell hardness of 215 at the point 134 
in. below the center of the tread when the hardness 134 in. below 
the throat of flange is at the new maximum of 225. The new 
maximum is therefore actually more restrictive due to the reduc- 
tion in the distance from the tread surface. 

These changes result in an appreciable reduction in the per- 
missible depth of chill through the throat of flange section and 
a much more definite control of chill in the outer portion of the 
rim. 


Wrought-Steel Wheels 


The Joint Sub-Committee’s report on standardization of 
wrought-steel wheels has been reviewed and submitted to letter 
ballot through Circular DV-1906. This circular also includes 
revisions in specifications for wrought-steel whecls. 


Service Behavior of Chilled-Iron Wheels 


As a consequence of the study of the service behavior of 
chilled-iron wheels a recommendation has been offered that a 
rule be established in the Interchange Code to prohibit the re- 
mounting of any double-plate cast-iron wheels and any single- 
plate non-bracketed (excluding the 650-lb. size) cast-iron 
wheels. In order to clarify Interchange Rule 82(b) covering the 
removal of chilled-iron wheels because of brake burn, a revision 
of that rule has been prepared and submitted to the Arbitration 
Committee. 


Cylindrical Treads 


The subject of standardizing the contour of cylindrical treads 
on new wrought-steel wheels is to be covered by a questionnaire 
to member roads, authorization for which has been obtained. 


The Impact Effect of Flat Wheels 


A sub-committee met on April 11 to consider a report issued 
by the Joint Committee on Relation Between Track and Equip- 
ment on an Investigation of the Impact Effect of Flat Wheels. 
The following information was developed as a result of this 
meeting : 

(1) There was nothing in the report which would indicate that 
the present A.A.R. Interchange Rules covering slid-flat spots 
are unduly lenient insofar as damaging effect on track is con- 
cerned. The information contained in the report would appear 
to permit an increase in the permissible length of flat spots on 
passenger-car wheels insofar as damage effect on track is con- 
cerned. 

(2) The report indicates that, insofar as the effect on the rail 
is concerned, while the stresses produced in the track by a 244-in. 
flat spot increases with speed to approximately 10 m.p.h., there is 
no apparent increase in stresses for speeds above this to approx- 
imately 60 m.p.h. This appears to clear the way to run passen- 
ger trains having flat spots up to 2% in. to their final terminal 
without rail damage provided passengers are not unduly incon- 
venienced by riding qualities or noise. 

Manufacturers’ representatives present indicated no concern as 
to the effect of the 2!4-in. flat spot on the wheels themselves. 

In considering future work, the sub-committee recommended 


474 


that in addition to the effect on the rails consideration should t 
given to determining the effect on equipment. The report int- 
cated suggestions as to the manner of making these studies ar 
indicated that such a study might well include provision for de 
termining rail stresses at speeds up to 100 m.p.h. The sub-cor- 
mittee’s report also suggested the desirability of making obser- 
vations on the effect of out-of-round wheels on both track an: 
equipment. 


Revision of Wheel and Axle Manual 


Proposed revisions to Fig. 132-A and Paragraph 332 of t: 
A.A.R. Wheel and Axle Manual have been offered to prow 
for a new wheel circumference measuring tape and the meth 
of its use for 35- to 52-in. wheels. The revised Fig. 132-A #; 
new drawing of tape showing tape sizes up to that required fi 
52-in. diameter wheel. The additions to the drawing includ: +- 
relative locations of tape sizes and wheel diameter between =: 
limits of 35 in. and 52 in. 

Paragraph 332 of the Wheel and Axle Manual has been t- 
vised as follows: 

In the third sentence now reading, “For new cast-iron whee: 
tape 3.5 (Fig. 132) represents a wheel of exact nominal diamet:,” 
the word nominal has been deleted and the dimension of X: «. 
substituted. There has been included just before the last s- 
tence in the existing Wheel and Axle Manual reading “Al! whe 
tapes should be checked . . . etc.” the following new sentence: 

“The wheel circumference gage Fig. 132-A may be used rt 
only for taping new wheels but for taping worn wheels of large 
diameter, inasmuch as this tape is calibrated in increments ot : 
in. from a 35-in. diameter wheel to a 52-in. diameter wheel ari 
may, therefore, be used for checking the worn diameter of am 
of the intermediate size wheels.” 

The Subcommittee recommends, as a letter ballot item, that t 
first sentence of Paragraph 355(b) of the Wheel and Ax: 
Manual be modified to provide for the use of new type he 
speed axle lathes using modified design tool arrangement, « 
follows: 

Proposed Form—(b) Lathe tools used for finishing cuts v 
collars, journals, and wheel seats should have an edge approx- 
mately 114 in. wide and absolutely straight except for a % i 
radius on one side for cutting the end collar fillet and suitatk 
radius at the other side for cutting the back or dust-guard fill. 
or other tool arrangement that will give equivalent results. 

It is understood that, if this modification is approved, simi 
change will be made in first sentence of Paragraph 189 of th. 
Wheel and Axle Manual. 

It is recommended, as a letter ballot item, that Paragrap! 
355(0) of the Wheel and Axle Manual be modified as follow: 

Proposed Form—(o) If journal surface or end of axle has 
pronounced coloring due to overheating, or if circumferentu! 
checks are found in wheel seats or body of axle, axle must bk 
scrapped, unless such discoloration, checks or cracks can b 
turned out without going below the condemning limits, and th 
axle magnetic-particle tested before reapplication. (Also s 
paragraph 221-A for axle defects and Interchange Rules &, & 
and 86.) 

In this connection, it is also recommended that the last sentent 
of Paragraph 221 which reads “Where Magnaflux machines ar: 
available all dismounted axles must be Magnaflux inspected be- 
fore reapplication,” andthe last sentence of Paragraph 209 which 
reads “Where Magnaflux machines are available, all axles, n- 
cluding those which have run hot in service, must be Magn 
fluxed after axles are reconditions, before they are returned te 
service,” be eliminated, account revised Paragraph 355(0) covers- 


Revision of Standard Practice Manual 


The following modifications of the A.A.R. Manual of Standard 
and Recommended Practice were recommended : 

(1) That the gauge for centering wheels on axles and the 
gauge for centrally locating the first wheel on the axle shown m 
Wheel and Axle Manual Figs. No. 117 and 117-A be adopted and 
included in Section B. 

(2) That the alternate mounting gauges (Wheel and Axle 
Manual Figs. No. 118-A and 119-B) be adopted and included i" 
Section B. 

(3) That the instructions for using steel wheel contour gaust 
shown on pages B-44 to B-44D, inclusive, be eliminated. 

(4) That the gauge designs shown on Manual pages E-B-4. 
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E-B-46A, E-B-49, E-B-50, E-B-108 and E-B-111 be adopted as 
standard to replace gauges shown on Manual pages E-B-45, 
B-46A, B-49, B-50, B-108 and B-111, respectively. 

(5) That the wrought-steel wheel hub depression 
shown on page B-69 be eliminated from the Manual. 

(6) That the “Rules Governing Wheel Shop Practice” on 
pages D-41 to D-46, inclusive, be eliminated from the Manual. 


gauge 


These are now covered by Section XX of the Wheel and Axles 
Manual. 

(7) That the recommended practice covering the mounting of 
wheels shown on page D-55 of the Manual be eliminated. This 
is now covered in the Wheel and Axle Manual. 

(The report was accepted and its recommendations 
submitted to letter ballot.) 


Report on Locomotive Construction 


Increased attention given to Diesel locomotives as 
the committee reports on the standardization, repair, 
fire-protection and a survey of that type of power 


[The members of the Committee on Locomotive Con- 
struction are: H. H. Lanning (chairman), mechanical en- 
gineer, A. T. & S. F.; E. L. Bachman (vice-chairman), 
general superintendent motive power, Penna.; D. R. Cal- 
leri, mechanical engineer, Sou. Pac.; Frank Williams, 
chief mechanical engineer, Can. Nat'l; J. E. Ennis, engi- 


H. H. Lanning, 
Chairman 


neering assistant, N. Y. C.; J. B. Blackburn, mechanical 
engineer, C. & O.; K. Cartwright, chief mechanical engi- 
neer, N. Y. N. H. & H.; L. H. Kueck, assistant chief 
mechanical officer, Mo. Pac.; G. W. Bohannon, assistant 
chief mechanical officer, C. & N. W.; A. G. Hoppe, general 
superintendent locomotive and car departments, C. M. St. 
P. & P., and C. M. House, superintendent motive power 
and equipment, Alton.] 


The committee is reporting upon the following subjects which 
have been considered during the past year: 
A. Development and use of oil-electric locomotives: 


1—Survey of Diesels and performance statistics. 
2—Standardization of Diesel locomotives and parts. 
3—Classified repairs for Diesel locomotives. 
4—Fire-protection equipment for Diesel locomotives. 
B. Fundamental parts of locomotives: 
1—Standardization of grooves and rings for piston valves. 
2—Axle centering. 
3—Method of determining locomotive Weight distribution. 
4—Wheel slide control device. : 
. Designs of handwheels for A. A. R. standard valves. 
. Driver and trailer tires. 
. Construction of fusion-welded boilers. 
F. Boiler and firebox materials and construction. 
It is recommended that axle centering and the method of 
determining locomotive weight distribution be submitted to ballot. 


HOA 


Oil-Electric Locomotives 
DIESEL STATISTICS 


In the 1941 report the committee gave statistics on the number 
of Diesel locomotives in service by years from 1925 on. It was 


Summary of Roller Bearings Applied to Diesel Locomotives 
as of December 31, 1945 
Number of Locomotives 
Equipped with Roller 
Bearings on 


Number Gita’ aa 

Type Service in Class Drive Axles Idler Axles 
Al—2 Passenger .......... 1 1 0 
A1lA—AI1A Passenger .......... 71 71 71 
2—(A1A—A1A) Passenger .......... 23 23 23 
3—(A1A—AIA) Passenger ..... X 8 8 8 
B—B Pass., Frt. & Switch. 214 206 0 
TER Frt. & Pass. 52 0 
3--(B—B Frt. & Pass. 19 0 
4—(B—B) Frt. & Pass. 154 0 
1B—B Passenger 3 3 
1B—1B Frt. & Pass. 116 116 
2—(1B—1B) Frt. & Pass. 30 30 
3—(1B—1B) Frt. & Pass. . 4 4 
Totals sa agayhd AAO a 687 255 

Milee—1945) a peira Onia 138,498,960 58,701,570 

Laco: Fallois o a tune aan eE 9 
Miles Per Loco, Failure .................. 15,388,773 11,740,314 


Note: Of 107 railroads reporting, 36 reported Diesel locomotives equipped 
andi 71 railroads reported Diesel locomotives not equipped with roller 
earings, 
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. 1—6%2-in. by 12-in. axle for 600-hp. and 1,000-hp. Diesel switching locomotives 
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Fig. 2—6'4-in. by 12-in. journal bearings for 600-hp. and 1,000-hp. Diesel switching locomotives 


thought desirable to bring these statistics up to date and in light of the greater experience obtained since the 1941 survey. 
addition, it was thought desirable to make a new check of the [A table showing the number of Diesel locomotives in service 
cost of operation and maintenance of Diesel locomotives in the as of December 31, 1945, and another showing the assignment 


Summary of Roller Bearings Applied to Steam Locomotives—As of December 31, 1945 
Number of locomotives equipped with roller bearings on 


Type Number. 
-m in ne Trailer Tender Main rods Eccentric Booster 
Engine Tender Service class truck Driver truck Truck Side rod Valve Link idler 
2-6-6-4 6-6 Freight 35 axles axles - axles axles rods Front Back back gear gear 
2-6-6-6 6-6 Freight 45 35 35 35 35 0 0 0 25 29 0 0 
2-6-6-6 6-8 Freight 8 45 45 0 0 0 0 0 0 45 0 0 
2-8-0 4-4 Freight 72 8 0 0 0 0 0 0 0 0 
2-8-2 4-4 Freight 49 0 201) 0 0 0 0 0 0 0 o 0 
2-8-2 6-6 Freight 266 29 8 3 3 3 0 0 4 32 4 17 
2-8-4 4-4 Freight 18(2) 1 1 0 0 0 (1 0 12 0 
2-8-4 6-6 Freight 126 0 0 0 0 0 0 0 0 0 0 1 
2-8-8-0 6-6 Freight 25 100 108(3) 70 24 0 0 0 0 100 0) 5S 
2-8-8-2 4-4 Freight 3 0 0 0 0 0 0 0 0 0 0 
2-8-8-2 6-6 Freight 70 0 0 0 3(6) 0 0 0 0 0 0 0 
2-8-8-4 4-10-0 Freight 18 70 70 70 2 0 0 0 0 46 0 0 
2-8-8-4 6-6 Freight 42 18 18 18 18 0 0 0 0 18 0 0 
2-10-0 8-8 Freight 598 42 42 42 30 0 0 0 30 30 30 0 
2-10-2 4-4 Frt.& Switch 62 0 0 0 28 0 0 0 0 0 (i 0 
2-10-2 6-6 Frt.&Siwtch 237 10 0 2(7) 0 0 0 0 14 0 0 
2-10-4 6-6 Freight 160 55 23(4) 8 15(8) 0 0 0 0 7 0 7 
2-10-4 8-8 Freight 150 30 30(5) 0 36(9) 0 18 0 0 10 0 47 
4-4-4 44 Passenger 25 25 25 25 150 0 0 0 25 25 25 125 
4-4-2 64 Passenger 4 25 0 S 5 0 0 0, 0 0 0 0 
4-6-2 44 Passenger 611 4 4 4 0 0 0 0 0 0 0 
4-6-2 6-6 Passenger 352 309 70) 13 19 1 1 1 0 32 0 18 
46-4 4-4 Frt.& Pass. 15 222 2 47 1 1 1 0 1 21 0 
4-6-4 6-6 Passenger 377 5 5 0 0 0 0 5 0 0 
4-6-4  4-10-0 Passenger 57 368 71 90 300 S 5 5 0 92 10 8 
4-6-6-4 4-10 Frt.& Pass. 99 57 48 47 57 6 6 6 0 13 0 0. 
4-6-6-4 6-6 Frt.& Pass. 136 99 99 99 99 0 0 0 71 11 1 0 
482 44 Frt.& Pass. 96 136 74 89 89 0 0 0 0 0 0 0 
4-8-2 4-10 Freight 3 19 10 10 1 0 0 0 27 56 27 0 
4-82 6-6 Frt.& Pass. 544 3 0 0 0 0 0 0 0 
4-8-2 88 Freight 150 222 125 167 300 0 110 0 0 85 26 15 
4-8-2 10-4 Freight 5 10 109 0 0 0 0 0 0 0 
4-84 4-4 assenger 5 5 5 5 5 0 0 0 0 0 0 0 
4-8-4 4-10 Frt.&Pass. 43 5 0 0 0 0 0 0 0 0 0 0 
4-8-4  4-10-0 Frt. & Pass. 20 43 43 43 43 0 0 0 25 25 25 0 
4-8-4 66 Frt.& Pass, 631 20 20 20 20 20 20 20 0 20 0 ; 
484 88 Frt.& Pass. 52 537 414 482 435 11 47 11 11 178 55 7 
4-8-8-4 410 Freight 25 52 52 40 40 2 16 2 40 40 40 0 
4-4-4-4 8-8 Passenger 15 25 25 25 25 0 0 0 25 25 25 0 
4-4-6-4 88 Freight 26 15 15 15 15 15 15 15 0 0 0 0 
4-6-4-4 88 Freight 1 26 26 26 0 0 0 0 0 0 0 26 
6-4-4-6 8-8 Passenger 1 1 1 1 0 0 0 0 0 0 0 l 
0-8-6 8-8 Passenger 1 1 1 1 1 0 0 0 0 0 0 s 

1 1 1 0 0 0 0 0 95 

Totalas 2s acces va selene es 5,261 2,672 1,554 1,489 1,990 65 239 61 283 999 371 3 5,002 
Milea—1945........ 0... cece eee eee 204,888,882 121,881,208 123,434,166 160,222,843 4,196,283 20,515,625 4,157,889 26,083,435 77,256,946 33,113,335 19.4 a 
Locomotive failures—1945......... 29 16 16 0 0 2 0 
Miles per locomotive failure—1945.. 7,065,134 7,617,576 7,714,635 1,020,528 4,196,283 38,628,473 
Note: Of 107 railroads reporting, 52 reported some steam locomotives equipped and 55 reported no steam locomotives equipped with roller bearings. 
(1) Main drivers only. 6) On booster truck only. 
(2) Main drivers only on 17. 7) Back truck only. 
(3) Main drivers only on 8. (8) Back truck only on 6. 
(4) Main drivers only on 15. (9) Booster truck only on 8. 


(5) Main drivers only on 10 and 
others have No. 3 and No. 4 
drivers only. 
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of the Diesel locomotives to various classes of service were in- 
cluded in separate mimeographed forms as part of the report 
presented at the meeting. A third table giving cost figures for 
various horsepowers was presented verbally at the meeting by 
A. G. Hoppe, general superintendent locomotive and car depart- 
ments, C. M. St. P. & P. In addition, Tables I and II, sum- 
marizing the applications and performance of roller bearings to 
Diesel and steam locomotives, respectively, were presented with 
the report to bring that data up to date—Editor.] 


DIESEL STANDARDIZATION 


The sub-committee has had several meetings during 1945 in 
an attempt to reach some conclusions as to the possible stand- 
ardization of Diesel locomotive parts and in the work of the 
past year has concentrated primarily on trucks for 600-h.p. and 
1,000-h.p. switching locomotives. The bulk of the locomotives 
has been furnished by four builders which in the following 
will be designated as Builders A, B, C, and D. 

War-time conditions brought about some measure of standardi- 
zation in that the truck frames used by Builders A, C, and D 
are identical except for the motor nose suspension brackets and 
the air inlet openings for traction motor ventilation. Builder B 
has used and is still using a radically different truck for this 
purpose. This has resulted in three builders using the same 
wheels and axles. The axle is the American Transit Association 
axle No. E-12-X for 6%-in. by 12-in. journals as shown in Fig. 1. 

Journal boxes are not identical in each case, but they are 
interchangeable assemblies. The standard A. A. R. 6%-in. by 
12-in. journal bearing and wedge can be used with journal boxes 
arranged for such parts. For railroads desiring the extended 
bearings, the standard A. T. A. 6%-in. by 12-in. bearing is 
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Fig. 3—Interchangeable truck for 600-hp. 


available. This is practically identical with the A. A. R. 6%4-in. 
by 12-in. except for the extension of the bearing area. Builder 
A uses a bearing which conforms to neither the A. A. R. or the 
A. T. A. bearings, having been modified to provide somewhat 
greater area between the sides of the brass and the lugs in the 
box. Fig. 2 shows the dimensions of these two bearings for 
6%4-in. by 12-in. journals, the dimensions of the standard A. A. R. 
6%-in. by 12-in. bearing being shown on page 24 of Section D 
of the Manual of Standard and Recommended Practices. Builder 
B, in addition to using an entirely different truck, also uses 7-in. 
by 14-in. journals with the appropriate A. T. A. type of journal 
bearing. Thus far, therefore, railroads owning locomotives 
manufactured by Builders A, C, and D, are able to standardize 
the axle and wheel stock for such locomotives. To date Builders 
C and D have used the same electrical equipment and owners of 
Locomotives of these two types have interchangeability of com- 
blete trucks. 
In several discussions with the motor manufacturers the šu- 
<ommittee was advised that it was virtually impossible to make 
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the three types of traction motors under discussion electrically 
interchangeable. Mechanical interchangeability of motors is now 
prevented by the location of the motor nose suspension lugs, the 
shape and size of the traction motor ventilation opening in the 
truck bolster, and by differences in gearing. Two of the motor 
manufacturers agreed to discuss the possibility of making the 
motors mechanically interchangeable by the use of identical gears. 
After several meetings on the subject they advised that since it 
was not the intention of either manufacturer to make any changes 
in traction motors for this service at this time, it would be 
impossible to carry out the suggestion of the sub-committee. 
They did, however, agree that if either manufacturer brought 
out a new traction motor he would consult with the other so 
that eventually there might be some possibility of having motors 
mechanically interchangeable. 


A drawing has been prepared and shown as Fig. 3 which 
shows the essential dimensions of an interchangeable truck for 
600- and 1,000-h.p. Diesel locomotives. As indicated previously, 
the truck is now used on locomotives of three of the manu- 
facturers and with modifications in the underframe could be 
adapted to locomotives of Builder B. The drawing shows the 
gear center distances and also the situation with respect to motor 
suspension lugs. It is to be noted with respect to these lugs 
that the difference is entirely in the horizontal locations. So far 
as vertical location and vertical spread between the lugs is con- 
cerned, the differences are insignificant for all four builders. The 
situation with respect to the traction motor ventilation openings 
is shown in the sectional view of Fig. 3. It appears entirely 
possible that with the use of a suitable adapter plate, a standard 
opening could be provided in the bolster to accommodate the 
size, shape, or location of any of the three types of openings 


Brakes 
A Cad 
Weight on Drivers, Lb.---—----------- 250,000 - - - -240,000. 
Brake Cylinders, In.-—-—------------- {x6-—--—-- 10x6 
Braking Power, (at 50 Ib. per sq. in. cyl. press.), !b.-206,000 — -——111,000 
Braking, Per Cent -—— —----———~—--~-- 823-—~=—— 1 
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and 1,000-hp. Diesel switching locomotives 


shown. This opening would be 14-7/16 in. vertically by 10 in. 
horizontally, with the bottom edge 16 in. above the rail and the 
inner vertical edge 12%4 in. from the center line of the truck. 
The motor nose suspension lugs could be so designed as to pro- 
vide for a standard casting, having the longest motor nose support 
lug so as to accommodate the shortest traction motor. The rail- 
road or locomotive builder buying such trucks could then accom- 
modate the type of motor to be used by cutting off the lugs to 
the appropriate dimension and providing the necessary adapter 
plate for the motor ventilation. Such a move would enable the 
casting manufacturers to put through a standard casting in more 
or less job lots, with a resultant reduction in price. 
Summarizing the above—the situation with respect to 600-h.p. 
and 1,000-h.p. Diesel switchers at the present time is as follows: 
1—Three builders now use essentially the same truck which, 
while it is mechanically interchangeable as a whole, cannot be 
interchanged because of differences in electrical characteristics 
of the traction motors. It is more or less a matter of coincidence 
that two of the builders have completely interchangeable trucks 
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merely because they nappen to use the same type traction motors. 

2—The E-12-X axle can now be used interchangeably on 
locomotives built by Builders A, C, and D. 

3—Journal boxes adapted for standard A. A. R. 614-in. by 12-in. 
bearings employing either the A. A. R. or the A. T. A. standard 
6%-in by 12-in. journal bearing, or alternately, the complete 
journal box or bearing of Builder A can be used interchangeably 
on these three types of locomotives. 

4—Interchangeability of complete wheel and axle assemblies is 
now prevented by the use of different gears on the various types 
of traction motors. 

5—There appears to be no likelihood of any of the traction 
motor manufacturers involved to change either the dimensions 
or the electrical characteristics of their product, so that complete 
mechanical interchangeability of the trucks can be obtained or 
even complete interchangeability of wheel and axle assemblies. 

The builders of Diesel locomotives in their efforts to reduce 
the cost of this type of motive power have, of necessity, been 
forced to adopt certain standards and adhere to them so that 
the Diesel locomotive could be built under mass production 
methods. It is unfortunate that each locomotive builder arrived 
at his existing standards independent of the other. Having done 
so, they are, of course, very reluctant to make any radical changes 
to standardize any parts as between the various builders. 
The situation as found on the switch engines is also present on 
road locomotives where it is further complicated by the fact 
that such locomotives use roller bearings. Three manufacturers 
of roller bearings for this service have again independently de- 
signed axles and bearings, with the result that standardization 
of these parts appears impracticable. Furthermore, ideas with 
respect to road locomotive trucks vary considerably as between 
the several builders, and for each builder as between the loco- 
motives for freight and passenger service. It appears at present 
that about the only way in which an individual railroad can 
accomplish any measure of standardization is to buy the loco- 
motives from one source only. 


CLASSIFIED REPAIRS 


A request has been made by some of the member roads for an 
outline to cover classification of repairs to Diesel locomotives. 
Upon inquiring from railroads represented on the committee, it 
develops that a considerable number of railroads contemplate 
making all repairs to Diesel locomotives on a more or less pro- 
gressive basis, using spare parts and spare assemblies to a very 
considerable extent. In making ordinary running repairs, cylinder 
liners, for example, are examined and changed progressively at the 
time of monthly, quarterly, and annual tests. When the condi- 
tion of a Diesel engine becomes such as to require general re- 
pairs, the engine is removed and an overhauled engine is installed. 
Similarly, truck.maintenance is carried on continuously by having 
spare trucks available and changing them out in rotation. When 
this is done the traction motors are given the necessary inspec- 
tion, changed out if necessary, wheels are turned or changed, 
and the brake and spring rigging thoroughly overhauled. 

[For those railroads interested in separating repairs into 
“classified” and “running”, a detailed outline used by one of the 
member roads for that purpose was included in the report. The 
sub-committee was not prepared at this time to suggest the 
insertion of this material in the Manual of Standard and Recom- 
mended Practices.—Editor] 

Another member road indicated its practice more briefly 
as follows: 

“UC repairs unclassified: Locomotives which are placed in or 
awaiting shop for repairs requiring six days or more to 
complete. 

Class A Repairs: Three year annual when the locomotive is 
to be given a general overhaul (engine, chassis and electrical) 
including the main generator. 

Class B Repairs: Yearly annual when the locomotive is to be 
given a general overhaul (engine, chassis and elcctrical) 
exclusive of the main generator.” 

Inasmuch as there seems to be rather limited demand for setting 
up a definite outline for classification of repairs, it is the thought 
of the sub-committee that this be published as information for 
the guidance of such railroads as wish to follow this system. 


Frire-PREVENTION FUNDAMENTALS 


The subject of fire protection has been assigned to the sub- 
committee for joint consideration with a sub-committee from the 
Fire Protection and Insurance Section. 
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in the majority or Wiesel electric road locomotives buit :. 
date very little attention was paid in the design to simpli. 
good housekeeping which is a fundamental in fire preventic: 
In future designs this feature should receive more attention ar. 
the cooperation of the Diesel manufacturers should be sought = 
improving this item. Some specific instances are as follows: 

1—Superstructure: Existing design employing channels in t 
side frames have undesirable pockets at the bottom connectie 
of braces to post, and also behind fixed equipment such as contr: 
cabinets, oil tanks, fuel pumps, etc. This could be eliminated t; 
applying a light sheet metal inside lining to a height of approx:. 
mately four ft., the inside lining to be equipped with a top slopir: 
about 45 deg. Where the space in the side frame is utilize. 
by cabinets, etc., the inside lining should be fitted neatly arou: 
such cabinets. 

2—Compartments under cab floors: Such compartments sha: 
be closed off with suitable doors or panels which can be of w- 
mesh if ventilation of such space is necessary. 

3—Nose: Suitable metal containers should be provided i: 
fuses. torpedoes, flags, and spare light bulbs, such container: 
be permanently installed in the nose. Rerailing equipment sx: 
as frogs. chains, emergency knuckles, if carried in the nose, « 
be suspended from suitable brackets so that they may be ke: 
off the floor. 

4—Oil leakage: Suitable metal drip pans with drains exteri- 
ing below the bottom edge of the water and fuel tanks shox. 
be provided to dispose of oil leakage from engines and preve 
such leakage from spreading in the engine-room. 

5—Pipes and conduits: Wherever practicable, pipes and cw: 
duits should be sufficiently off the floor to permit thorough clear 
ing underneath the pipes. 

6—Underneath equipment: Every effort must be made to ava: 
pockets or spaces underneath the locomotives where dirt, par- 
ticularly combustible matter such as leaves, grass, etc., ca 
accumulate. The underneath equipment will have to be specificall: 
designed for accessibility so that it can be readily cleaned. Fw 
tanks should either be so located that they cannot be inju# 
by flying objects, or properly protected against the possibility :: 
such objects puncturing the tanks. 


FIRE-PROTECTION EQUIPMENT 


In the past the builders of Diesel-electric locomotives have cc 
sidered fire-protection equipment a matter for the individu. 
railroads to settle. Basic locomotive specifications provide: 
wholly inadequate fire protection and it has been necessary f’ 
the railroads to supplement this. The representatives of the Fir 
Protection and Insurance Section suggested, with the concurren 
of the sub-committee, the following as the minimum of protect: 
equipment with which Diesel-electric locomotives should be pre 
vided, with the hope that this might ultimately be accepted by th 
locomotive builders as such and included in the specification 
of their locomotive: P 

(a) Road Diesel locomotives—Equipment required per unit: 

1—Inside—engine room—not less than 100 Ib. of carb” 
dioxide, preferably in two 50-Ib. cylinders, with appre 
priate distributing means, or the equivalent thereof 1 
other extinguishing media. Such distributing mear 
may consist of hose, hose racks, or fixed nozzle installa- 
tions. 

Operating cab—Not less than one-quart carbon tetrs 
chloride or equivalent extinguisher. , 
2—Outside—Two hundred (200) gallons of water availa 

solely for fire-protection purposes propelled by carbor- 


cian k 
= dioxide, with a foam proportioning tank and for eac 


such installation one 100-ft. length of 1% in. diamett’ 
hose complete with play pipe nozzle on each side o 
locomotive or, as an alternate, the use of water alom 
and a hose equipped with fog nozzle. , 

(b) Switch Engines: One 50-Ib. carbon dioxide cylinder. °” 
the equivalent thereof, in other extinguishing media, com- 

plete with 50 ft. of hose. y A 

The foregoing are to be considered minimum requirements 2" 
may, of course, be expanded to any extent desired by the in¢ i 
vidual railroads. Additional equipment would include thems 
static alarms installed above each Diesel engine and connecte 
to the alarm system for hot engines, with a suitable light indice 
tion to identify the cause. Smoke detector systems ca” the 
stalled beneath the body to detect the presence of fire o 
trucks and in the battery boxes. In addition, suitable a at. 
should be provided to protect the oil tank against flying objects 
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It is the intention of the joint sub-committee to keep in touch 
ith the basic subject of fire prevention and protection on Diesel 
comotives and make reports from time to time on the progress 
this important feature of Diesel locomotive operation. 


Locomotive Design 
PIstoN VALVES 


The standardization of grooves and rings for piston-valves 
as first introduced in 1941, and was held in abeyance account of 
xe war. Recently, it was decided by the committee to recon- 
der the subject and to handle it to a conclusion. A question- 
aire data sheet is now being prepared, and when completed it 
‘ill be submitted to various railroads to determine the number 
i different sizes and styles of ring grooves and rings now being 
sed in piston valves, with a view of standardizing them. 


AXLE CENTERING 


After A.A.R. Manual page D-4B-1945, covering various car 
ixle centering, was adopted, it was suggested that similar con- 
sideration be given to axles used on locomotives. The sub- 
‘ommittee has prepared a new page’ (Fig. 4) to be inserted in 


PLAIN BEARING AND INBOARD ROLLER BEARING 
_ ALL SIZES 
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TBOARD ROLLER BEARINGS 
2: ALL SIZES ` 


Note: Depth of counterbore in rough axle shall be increased from that 
shown” to te for stock allowed to face axle. When a plug is used 
in the end of hollow axles, the center in the plug should be the same 
as that shown for solid axles. 


Fig. 4—Finished dimensions for locomotive axle centering 


Section F of the Manual to show axle centering for solid and 
hollow-bored axles for both plain and roller bearings. The 
committee recommends that one size of lathe center, 154-in. 
diameter, be adopted for all sizes of axles, disregarding the 
124-in. diameter as shown on Manual page D-4B-1945, for axle 
sizes “A”, “B”, “C”, and “D” only. 

It is recommended that this be submitted to member roads by let- 
ter ballot for inclusion in the Manual as recommended practice. It 
is also recommended that pages F-99, F-100, F-101 and F-102 of 
the Manual of Standards and Recommended Practices be revised 
to agree with the proposed centering as shown in Fig. 4. 


DETERMINING WEIGHT DISTRIBUTION 


The sub-committee was requested to prepare proposed changes 
in the A.A.R. Manual to include locomotive springs applied di- 
rectly over or under journal boxes, so that the springs would be 
considered “dead weight” instead of “suspended weight”. This 
will require re-working of pages in the A.A.R. Manual as follows : 
Page F-189-1936 : 

1—Fourth paragraph changed by re-wording as follows: “By 
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‘dead weights’ is meant the weight of all parts below the 
spring rigging, and therefore not supported by the spring 
rigging and to include the weight of springs located directly 
over or under journal boxes. The total dead weight must 
be determined for each pair of wheels separately and for 
driving wheels in the sum of the individual weight as 
follows: 

2—To items on driving wheels add: “2 springs when located 
directly over or under journal boxes.” 

Page F-190-1936: 

1—To items on trailer truck add: “2 springs, when located 

directly over journal boxes.” 


WHEEL SLIDE CONTROL DEVICES 


This subject has recently been added to our docket and the 
request made that three members of the sub-committee collaborate 
with the Car Construction Committee in a joint study with the 
representatives of manufacturers with respect to standardizing 
the application of control or other similar devices to locomotive 
and tender journal boxes. 


VALVE HANDWHEELS 


The 1945 report of the committee included reference to a pro- 
posed revision of the drawing on Page F-171 of the Manual, 
which shows the standard design of handwheels for globe and 
angle valves for 300 Ib. per sq. in. pressure. This revision has 
now been prepared and is submitted herewith as Fig. 5. The 
revised drawing shows the outside diameter for each size of valve 


— A- Dio. 
D 
063° 
E-Sq. Taper . 
tn 1.000 With 
F-Dla.Csk: ' ms 
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size Max. Min. 
MH oc... 2.813 .438 .328 .324 .453 .688 
s ae 2.813 .438 .328 .324 .453 .688 
Be ibs Beit 3.000 .484 .359 .355 .500 .781 
MN ..--ee 3,438 .531 .406 .402 .531 781 
Bee eh 4.375 .688 .500 .496 .688 1.031 
1⁄4 aie Oe 4.875 750 .$31 .527 .750 1.125 
Biba 5.313 .781 .563 .559 .781 1.156 
SORE 5.813 .938 .625 .621 .875 1.344 
2y eres 6.375 1.000 .688 .684 .938 1.438 
Be theses 6.750 1.125 .750 .746 .969 1.531 


Note: All dimensions in inches and all except 
E have a tolerance of + .031 in. 


Fig. S—Handwheel for globe and angle valves 


and also the dimensions for the stem fit, but with no detail for 
the design of the wheel itself, thus permitting the user to specify 
the required design or to accept the manufacturer’s standard. 


TIRES 


The A.A.R. Locomotive Tire Manual of Recommended Prac- 
tices adopted in 1937 was re-edited and brought up-to-date in 
preparation for the publication of a new edition. 


ALL-WELDED BOILERS 


To date there have been three locomotive boilers built by the 
fusion welding process. One 2-8-0 type boiler was built for 
the Delaware & Hudson in 1937 and two 4-6-2 type boilers were 
built for the Canadian Pacific in 1945. Fusion welded boilers on 
order include ten 4-8-4 type boilers for the Chicago, Milwaukee, 
St. Paul & Pacific, six 4-6-4 type for the Chicago & North- 
western, one 4-6-4 type for the New York Central and one 
4-6-6-4 type for the Delaware & Hudson. 
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[In a summary of the performance of the D. & H. all-welded 
boiler built in 1937 the report showed that this boiler had made 
approximately 372,565 miles up to April 1, 1946, with no work 
having been done on the boiler shell because there has not been 
a semblance of weakness in the welded seams or in any other 
parts of the shell construction.—Editor] 


SEAL WELDING OF STAYBOLTS 


While seal welding of staybolds to firebox side sheets has not 
been standardized on the railroads, progress has been definitely 
made along this lime. Several of the leading railroads have re- 
quested and have been granted permission to seal weld staybolts 
to firebox side sheets for test purposes and seal-welded staybolts 
have been applied to locomotives that are in the most severe 
service, some of these having made approximately 170,000 mlies. 
Some roads claim that this will greatly prolong the life of fire- 
box side sheets and eliminate leaking staybolts to a great extent. 

The regular method of applying staybolts is followed with the 
exception that the surface around the staybolts is cleaned to a 
bright finish to insure a proper weld. The staybolts are applied 
from the outside, extending two threads through on the firebox 
side. An air dolly is then used on the fire side while the outside 
is being driven with a pneumatic hammer. A %-in. covered 
electrode is then used with one pass, making a continuous weld 
where possible. This application has so far proven very satis- 
factory on one railroad, eliminating all leaks on their boilers 
carrying a pressure of 275 lb. per sq. in. 

One railroad has reported that they have equipped side sheets 
of four locomotives in this manner. The bolts were run in in 
the usual manner so that the ends of the bolts project approxi- 
mately %2 in. through the sheet after hammering. To date there 
have been no leaky staybolts in any of these locomotives since 
they were equipped and no cracks have developed in the side 
sheets. 

The seal welding method of applying staybolts has not, as yet, 
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Fig. 6—Recommended procedure for driving and seal-welding staybolts 
on the fire side 


been adopted as standard on any railroad as it is necessary to 
secure permission of the Interstate Commerce Commission. 

The following procedure has been used when making this 
application : 

1—Provide staybolts of such length as to give an extension 
beyond the fire sheet of 342 to %42 in. after hammering. 

2—Apply the screwed stay in the regular manner and to the 
existing standard for thread fits. 
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3—Hammer with a flat snap straight against the end of tx 
bolt following the regular practice for holding on, double gunning 
or bucking up. 

4—Seal weld by approved practice in lieu of beading. 

Fig. 6 shows a recommended procedure. 

Discussion 

In discussing fire protection for Diesel locomotives i 
was suggested that the equipment requirements cou 
be decided best only if the origin of the fires could t 
determined and this had been almost impossible in mar: 
instances because the evidence was destroyed. The nee 
for 200 gal. of water for fire-fighting purposes also seeme! 
to be a problem because of the need for utilizing ¿ | 
water-carrying capacity for other purposes. Anot: 
suggestion was that the committee recommend the Ic. 
tion of the fire-fighting equipment because its locati 
would make a difference in its availability during a ft: 

The Diesel cost figures presented by Mr. Hoppe dur; 
the meeting were reviewed by a member who pointed c: 
some obvious discrepancies in the figures as quoted. = 
reply, Mr. Hoppe told of the difficulties met in obtaining 
the data and in interpreting them after they were receive! 
He had considerable doubt about their accuracy. 

John M. Hall, director, Bureau of Locomotive Inspe: 
tion, Interstate Commerce Commission, called attentic: 
to the poor visibility from the cabs of many large designs 
of new steam locomotives. He mentioned the exper- 
ness with which designers build in steam capacity and im- 
provements and the apparent forgetfulness they ha: 
in considering the visibility required for the men who hav 
to run the locomotive. Mr. Hall reviewed a specific ax 
in which a railroad cooperated with him in the constr: 
tion of its largest locomotive and the result was ber 
visibility than that obtained on many smaller locomotive 
He suggested that in the future special attention shoul: 
be given to this particular phase of locomotive design 1? 
order to provide maximum visibility. 

In discussing the matter of the welded locomoti 
boiler, Mr. Hall referred to the paper presented by hc: 
at the last spring meeting of the American Society ¢ 
Mechanical Engineers at Chattanooga, Tenn., whic 
set forth the position of the bureau regarding the œr- 
struction of fusion-welded boilers. Mr. Hall emphasize 
that the bureau has not granted any blanket approval «: 
welded boiler construction and is not permitted under 
the law to approve anything. He said that the railroad: 
must make application for permission to build or havt 
built boilers of that type, filing with the application de 
tailed drawings and specifications. The specification: ; 
must include all the known safe practices now used, est 
cially those contained in the A. S. M. E. locomotive boiler 
code. Permission will be granted in individual ast 
only after such an application has been filed. The rail- 
roads must not build welded boilers in their own shops 
said Mr. Hall, without having first made application for 
permission to do so, for such shops are seldom equip?“ 
with the necessary facilities for meeting the requirement: 
of the welded type of construction. Both X-raying “ 
every inch of the welds and stress-relieving of the boiler 
after welding are essential in the construction of etd 
welded boilers. Furthermore, Mr. Hall emphasized * £ 
fact that no rewelding of the boiler will be permitted alte’ 
the boiler has been stress-relieved and if it develops $ 
defect after delivery to a railroad it must be repaired w 
a riveted patch with the proper factor of safety. Hal 

In discussing the seal welding of staybolts, Mr. i 
directed attention to the fact that the permission ST 
form such work is in the case of new work only st 
no welding is allowed in repairing defective staybo oe 

(The report was accepted and the recommendat 
ordered referred to letter ballot.) 


EDITORIALS 


Let Us Define 
The Objective 


In recommending, as a letter ballot item, a revision 
of Paragraph 355(b) of the Wheel and Axle Manual 
with reference to the form of lathe tools for performing 
finishing operations on axle collars, journals and wheel 
seats, the sub-committee seems to have followed the 
principle of some of our lawmakers with respect to 
existing laws that have either outgrown their usefulness 
because they were inadequately written in the first 
place or because the conditions under which they were 
written have changed, namely, that of attempting a 
broadening revision to correct an original inadequacy 
while at the same time perpetuating the original word- 
ing of the “law” or rule. 

Before adding the somewhat superficial wording of 
proposed form for Par. 355(b) might it not have 
been a good idea to examine the background of experi- 
ence that caused that paragraph to have been written 
in the first place? Back of that paragraph, along with 
all of the other recommendatory sections of the Wheel 
and Axle Manual was a real need—that of bringing 
to a universal high standard the charcter and quality 
of wheel and axle work as performed in the many 
railroad shops throughout the country. Of that need 
there can be no doubt—it existed then and it exists 
today. While many, if not most, shops have improved 
the quality of wheel and axle work there are many 
shops that, at times, turn out some pretty poor work- 
manship. 

What the Wheel Committee originally wanted—and 
still wants—is to establish a standard of workmanship 
that, by experience, will reduce equipment failures, and 
accidents resulting therefrom, to a minimum, and to 
educate the shop forces on all railroads ‘as to the 
methods by which that high standard can be met. 
As a result of experience, over a period of several 
years, the committee found that, on the type of machine 
tools that had come to be accepted as more or less 
conventional, if not traditional, in the wheel shop, a 
certain tool type and form could produce the quality 
of finish required—given a good machine tool and a 
goad workman behind it. 

Now, along come major developments in both ma- 
chine and tool design—developments that are radical 
both in the manner of doing the work and in the char- 
acter of the results that may be obtained. These de- 

veLopments come to the railroad industry at the outset 
of an era in which that industry may hope to profit 
by many of the new ideas that have come about as a 
result of the war experience in production industries. 
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The few new developments in wheel and axle machines 
and tools that have so far been offered to the railroad 
industry are but the forerunners of radical changes 
that may come in the near future. 

So, in framing a revision to Par. 355(b) might it 
not be well to explore the possibilities of putting into 
definite words, for inclusion in the Wheel and Axle 
Manual, an accurate definition of the specific results 
that a wheel shop supervisor and mechanic are expected 
to produce in the way of quality of workmanship on 
axle (and wheel) machining operations and then offer, 
as guidance, recommendations as to facilities that will 
materially assist in producing those results? The weak- 
ness in the present wording of the paragraph in ques- 
tion is that it recommends a tool form adaptable only 
to a type of machine that may rapidly become obsolete 
and the proposed revision of the paragraph is of such 
a general nature that it seems to throw the whole ques- 
tion wide open because it still has not defined the ulti- 
mate objective, namely, the standard of quality required. 


Freight-Car Needs 


Elsewhere in this issue is an abstract of the brief but 
pointed remarks by W. J. Patterson, member of the 
Interstate Commerce Commission, before the annual 
meeting of the A. A. R. Mechanical Division at Chicago. 
Commissioner Patterson complimented the officers and 
members of the division on the successful maintenance 
of rolling equipment to handle peak traffic loads during 
the war period, but explained that wear and gradual 
deterioration due to the intensive use of equipment are 
now causing train delays and an increasing number of 
failures. He said that now is the time to help restore 
railroad efficiency by instituting a program of retire- 
ment for about 25 per cent of the 500,000 freight cars 
which are more than 25 years old and installing as 
rapidly as possible upwards of 150,000 new freight cars, 
most of which are long overdue. 

A study of freight-car conditions early this year indi- 
cated, in the categories of box, hopper and gondolas 
alone, the desirability of retiring a total of about 80,000 
cars, or less than 20 per cent of these cars which are 
now over 25 years old. As of the first of the year there 
were on order with builders and in company shops 
32,000 cars of the types mentioned and the study pointed 
to the need for further orders of about 94,000 cars, 
12,000 of which should be placed during 1946 and the 
balance probably in 1947. 

In this connection, it is interesting to note that orders 
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for box, automobile, hopper, covered hopper and gondola 
cars for the first half of 1946 for domestic use totaled 
about 12,250 cars. As of July 1, 1946, there were still 
on order 34,000 cars of these types, 7,700 of which were 
to be built in railroad shops. 

During the 10 months ended May 31, the Class 1] 
roads retired 32,181 box cars, 13,986 gondolas and 
10,961 hopper cars. Offsetting these retirements have 
been installations of 21,930 box cars, 4,387 gondolas and 
‘9,851 hopper cars. The average installation of 3,600 
cars a month has included 2,860 cars designated as 
new cars and may be assumed to be the cars received 
from the builders’ plants and built new in railroad shops. 
This production of about 2,500 cars a month from the 
plants of the various builders is said to represent less 
than 20 per cent of the estimated full-time car producing 
-capacity of private builders. 

In an address on April 25 before the New York 
Traffic Club, E. G. Plowman, vice-president, United 
States Steel Corporation analyzed the freight-car situa- 
tion and specified five factors militating against any 
easy car supply, viz.: poor car condition; declining 
effectiveness of heavy loading requirements; prevalence 
of the five-day week in industry; resort to government 
priorities in loading and the return to peace-time com- 
petitive conditions, both in industry and on the railroads. 
He pointed out that the change to peace-time operation 
automatically established a condition wherein shippers 
.and receivers would not pay for overtime loading and 
unloading as they had done during the war and, as a 
result, the total number of cars required to handle 
peace-time business must be larger than would be true 
under war-time conditions. 

Mr. Plowman suggested the return to the pre-war 
-car service rules requiring cars to move to home lines 
upon the assumption that, regardless of difficulties of 
securing lumber and steel, cars could be repaired at a 
more rapid rate on railroad repair tracks if the cars 
were the railroads’ own equipment. He added that 
there would be an improvement in car purchasing policy 
in that the types of cars acquired would more closely 
meet the present needs of on-line shippers if cars were 
released more promptly by foreign lines and returned 
to the owning roads. 

Two important uncertainties stand in the way of early 
improvement in the freight car situation—earnings and 
materials, All through the war period the government 
demanded and received the highest conceivable perform- 
ance in the matter of rail transportation to back up 
our armed forces with men and materials. While this 
was going on government agencies were particularly 
niggardly in the matter of priorities for materials and 
supplies for the rehabilitation and replacement of rail- 
road equipment including freight cars. 

When consideration is given to the specific need for 
large quantities of new freight cars within the next 12 
months and quantity orders for steel and other materials 
are being quoted for delivery in 1947, it is apparent 
that certain controlling conditions will have to be 
changed. Why talk about the government buving 50,000 
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| 
cars and leasing them to the railroads when a more, 


sensible approach would be to concentrate upon th 
obstacles that every one conversant with the situation 
knows exists. Once these obstacles are removed, one 
adequate earnings and adequate materials and supplies 
are assured, neither the railroads nor the car building 
industry need any help to do a job which is well witht: | 
their demonstrated capacity. . 

The railroads, with the cooperation of the shipper. 
came through the war successfully despite the war-ticr 
failure of the government to recognize their desper: , 
need for more equipment and more materials. But & 
came through, so near the end of their rope with rege 
to freight-car supply that the deficiency of transporta: - 
caused thereby is slowing up reconversion and wi 
continue to do so until the freight-car deficiency : |! 
remedied. 


Locomotive Safety 
Speaking on safety, a subject of interest to every rail. | 
road man and of particular interest to himself, J. M 
Hall, director, Bureau of Locomotive Inspection, Inter- 
state Commerce Commission, touched on three aspecis 
of locomotive design and construction in his remarks a 
the A. A. R. meeting at Chicago. All of them c | 
be mentioned again here without overstressing becau+ 
safety is a subject that requires continual reemphas: 
if the railroads are to retain their place as the leade: 
in safe transportation. 

First, Mr. Hall discussed the relation of the design | 
features of large steam locomotives to the visibility 
afforded the enginemen operating the locomotives. He 
mentioned that the combined efforts of the Burea: 
and a railroad produced better visibility in that raii- 
road’s largest locomotives than in many locomotives «: - 
considerably smaller proportions. It was a demonstra- 
tion that design features such as the location of ca’ 
windows, running boards and appurtenances drape 
around the smokebox can be important factors in the 
minimum distance ahead that can be seen by the 
engineman in the cab. The ability to see track condi- 
tions ahead of a moving locomotive under all circum- 
stances is a requirement for the safe operation of anv 
train and it should be considered as fully as any of 
the other principal locomotive characteristics so care- 
fully worked out by the designers. 

Two items presented in the Locomotive Constructior: 
Report dealing with the use of welding in locomotive 
boilers were discussed by Mr. Hall. One was a re- 
statement of the position of the Bureau with respect 
to the fabrication of boilers by fusion welding, the 
other was its position on the seal welding of staybolts. 
In both instances the Bureau is interested primarily 
in the safety of the boiler structure and it will not 
permit any practices to be employed that are known 
to be unsafe. 

In fabricating fusion-welded boilers complete plans 
and specifications incorporating all the known safe prac- 
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tices, especially those contained in the American Society 
ut Mechanical Engineers’ locomotive boiler code, are 
required. The X-raying of all welds and the stress- 
relieving of the entire boiler after welding are pro- 
cedures that must be observed. Because the fusion- 
welded boilers now on order (18 were listed in the 
report) are being constructed by a builder with the 
facilities for meeting all the requirements the actual 
construction of the boilers is perhaps of less concern 
to the railroads than the handling of the boilers after 
delivery. It was stressed that no rewelding of the 
boilers would be permitted in the repairs of any cracks 
that might possibly develop; they must be repaired by 
the use of riveted patches with the proper factor of 
safety. Based on the perfect performance of the first 
all-welded boiler, repairs of this nature are not expected 
but if defects do occur only repair procedures known 
to be safe must be followed. 

The seal welding of staybolts is a development that. 
like the all-welded boiler, gives promise of being adopted 
as a means of improving the performance of the steam 
locomotive boiler. Like the all-welded boiler per- 
mission for its use must also be granted by the Inter- 
state Commerce Commission before it can be applied. 
It is to be used in only new applications of staybolts, 
side sheets and fireboxes: it must not be used for 
repaising defective staybolts. 

Another part of the Locomotive Construction Report 
that dealt with safety, but not mentioned by Mr. Hall, 
was the subject of fire prevention and fire protection 
tor Diesel locomotives. There is no doubt about the 
need for improvements in the design of this type of 
motive power to permit better housekeeping and prevent 
hres as disastrous as some that have occurred. In 
addition better fire-fighting equipment is needed to 
combat the fires that do start. The report set forth 
recommendations for both preventive and protective 
measures against fires which should be followed as far 
as practicable. 

The locomotives designed, built and equipped with 
safety in mind are the ones that can be depended upon 
to turn in the outstanding performances. They are 
the ones that have less chance of being hauled away 
for scrap after some disaster has overtaken them. 


NEW BOOKS 


MecHanics For ENGINEERS—By E. R. Maurer, R. J. 
Roark, and G. W. Washa. Published by John Wiley 
and Sons, Inc., New York. 425 pages, 5'4 in. by 814 
in. Illustrated. Price $4.00. 


This is a textbook on theoretical mechanics for students 
ot engineering, and covers statics and dynamics on the 
Un dergraduate level. It is an outgrowth of previous 
hQmeoks on mechanics by Maurer and Roark, and has been 
eX -panded to cover the field more thoroughly, especially 
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in dynamics. MK inematics and kinetics are treated con- 
currently instead of separately, and the force-accelera- 
tion relationship is introduced early as an aid to the 
more complete understanding of acceleration. The 
methods of vector analysis have been used more gen- 
erally in the discussion of curvilinear motion of a par- 
ticle and of spherical and general motion of a rigid body. 
The d'Alembert principle receives greater emphasis in 
view of the increasing importance of such subjects as 
engine balancing and dynamic stress. 

New topics that have been added to the usual subjects 
include virtual work and mechanical vibrations. In 
statics, increased emphasis is placed on problems that 
involve non-coplanar forces. To help the reader to de- 
termine whether his understanding of the subject mat- 
ter is correct or not, numerical problems involving the 
use of the laws explained are included, and the answers 
to many are given. 


A Ser oF Five Booktets on DIESEL LOCOMOTIVES. 
Published by the International Textbook Company. 
Scranton, Pa. Total of 584 pages, 434-in. by 7Y%4-in. 
Bound in Fabrikoid. Illustrated. Price $5.55. 


This set of books covers the principles, construction, 
operation, and maintenance of the Diesel and the elec- 
trical equipment on Diesel-electric locomotives. One 
booklet is devoted to a general discussion of the three 
types of Diesel locomotives and their characteristics and 
to a description of the trucks and draft rigging. 

The book is written so that the material is easily un- 
derstandable for the reader who has had little or no 
Diesel-electric experience, nor previous study in this 
field. The first volume explains the principles of opera- 
tion of internal combustion engines, and the difference 
between the gasoline and the Diesel engine. Two- and 
four-stroke cycles are described. General features, such 
as valve timing, firing orders, crankshaft designs, injec- 
tion systems, pre-combustion chambers, etc., are cov- 
ered in this volume. The second half of this volume 
deals with the fundamentals of electricity, and describes 
the theory of electric current and circuits, storage bat- 
teries, magnetism, and d. c. motors and generators. 

The second volume deals with the locomotive itself 
and its foundation equipment. There are chapters on 
switching, passenger, freight, and transfer locomotives. 
and on dynamic braking and ratings. The purposes of 
the locomotive equipment are explained. Articles on 
the trucks and draft rigging include descriptions of 
trucks, journal boxes and bearings, wheels and axles, 
motor drive, service instructions, draft gears and 
couplers. 

The entire third booklet is devoted to a description of 
the two-cycle engine, using the General Motors model 
567A as an example. The construction, operation and 
maintenance of all sub-assemblies is treated in detail. 
Similar descriptions of the electrical equipment for the 
Diesel locomotives are covered in the final two volumes. 
A sixth volume devoted to the four-cycle engine is heing 
prepared. 
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ELECTRICAL SECTION 


Northern Pacifice 


Tests Radio on Freight Trains 
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The Dicesel-electric locomotive which was used for the tests 


Creare efficiency in railroad operations through the use Western Electric Company en- 
of radio on freight trains is indicated following a compre- p * watt 

hensive series of tests conducted in March and April by ters train commumeahon field 
the Western Electric Company in cooperation with the with VHF space-radio equipment 


Northern Pacific on a new type of very high frequex 
railroad radio equipment. The tests were made on r“ 
between Seattle, Wash., and Yakima, about 145 miles o% 
the rugged Cascade mountains and between Seattle a 
Portland, Ore., 180 miles. The new radio equipment w 
designed by Bell Telephone Laboratories to operate 4) 
the new 152 to 162 megacycle band, assigned to railroats, 
by the Federal Communications Commission, and consis 
of a radio transmitter and receiver, hand-set type mice | 
phone with push-to-talk switch, loud-speakers and cont? 
unit, power supply comprising a generator and invert“ | 
and a quarter-wave vertical antenna with ground plane 


Installation of Equipment 


For the first runs over the Cascades, similar equipm 
was installed in two 5,400-hp. Diesel-electric locomotivé 
and in the business car of F. L. Steinbright, superintender 
of telegraph of the Northern Pacific, who supervised o 
tests; while on the second set of runs, between Seatti 
and Portland, the equipment was transferred to a ste” 
locomotive. For the train-to-wayside station testing, 2%“ 
equipment was installed at the Diesel-electric engin¢ house 
at Auburn, Wash. f 

Each of the radio receivers and transmitters was €% 


Quarter-wave vertical antenna mowätedi-on; tha; locoiotivè cab structed on an individual chassis with its own protect" 
inet 
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about 50 ft. above ground on Diesel engine- 
house, Auburn, Wash. 


ixed-station antenna 


pvers. For each mobile unit, a mounting plate was pro- 
ded on which was mounted the receiver, transmitter 

d the dynamotor for supplying plate and filament power 
) the transmitter. Connections to both the transmitters 
nd receivers were by standard multi-contact connectors. 
' The control units consisted of a conventional Western 
llectric switch-hook, a power switch and two indicator 
imps. One indicator lamp signifies application of pri- 
nary power, while the other lamp indicates application 
of power to the transmitter. When the handset is lifted 
‘rom the switch-hook of the control unit, the transmitter 
lynamotor is energized and the transmitter is thus pre- 
sared for push-to-talk operation. 

Transmitters were rated at 20-watt output capacity, 
vith crystal control to provide the high degree of fre- 
juency stability necessary. In the transmitter circuit a 
single tube phase modulator is used which operates at 
crystal frequency. This phase modulator is in turn fol- 
lowed by frequency multipliers that multiply the crystal 
frequency 36 times to produce the desired carrier fre- 
quency. A frequency of 158.175 megacycles was used on 


rs 


Mobile apparatus as mount- 
ed under a seat on the car 
used for the tests 
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all of these Northern Pacific tests because the nature of 
the tests was such that multiple frequency operation was 
neither desired nor necessary. 


FM Receiver Units 


All receivers were crystal controlled, triple detection 
super-heterodyne FM units. These receivers had high 


sensitivity, good selectivity, and a very effective squelch 
circuit, 

Frequency modulation was used because of its better 
signal to noise ratio, as compared to amplitude modulation. 


Radio transmitter, receiver and power supply unit in the Diesel en- 
ginehouse at Auburn, Wash. 


In mountainous regions or under other circumstances 
where a multiple-path signal is received on a mobile unit, 
a severe “flutter” is often observed when using amplitude 
modulation. However, when FM is used, as long as the 
radio signal is sufficient to give reasonable limiting in the 
receivers, the audio output of the receiver is clean and 
free of flutter. 

Regular permanent magnet loud-speakers, used in the 
Diesel locomotives, were mounted just above and to the 
right of the brake wheel on the fireman’s side of the cab. 
In the steam locomotive, however, a high-efficiency voice- 
range speaker was mounted at an angle high up on the 
fireman’s side of the locomotive cab with high-frequency 
directivity in the direction of the engineman. All speakers 
were cut out by the push-to-talk button in order to prevent 


accoustic feed-back, as both transmitters and receivers 
were on the same frequency. The microphones or trans- 
mitters were regular Western Electric hand-sets, which, 
besides serving as a most satisfactory microphone, provide 
sidetone. Sidetone is the feedback through local connec- 
tions from microphone (transmitter) to receiver in the 


Handset and loudspeaker mounted in the locomotive 


same station. This enables one to monitor his own speech 
and guards against over modulation and distortion by ex- 
cessively loud speech input. 


Quarter-Wave Vertical Antennae 


For both the mobile and wayside tests, quarter-wave 
vertical antennae with ground plane were used. On the 
Diesel locomotives, the cab roof constituted the ground 
plane. On the business car a metal plate installed beneath 
the antenna served as a ground plane, while a similar ar- 
rangement was erected on the roof of the enginehouse 
about 42 ft. off the ground for the wayside station tests 
at Auburn. For the steam locomotive installation, the 
antenna was mounted atop the weatherproof box which 
housed the radio equipment. The total height of the an- 
tenna plus the mounting base was 18 in. The quarter- 
wave vertical antenna was chosen because of its simplicity. 
and the fact that it is mechanically rugged. 

Power, in the case of the two Diesels, was provided by 
the regular 64-volt storage battery which proved to be 
adequate. On the steam locomotive, the headlight genera- 
tor furnished power for the radio equipment. This was 
a Pyle-National Type E turbo-generator capable of de- 
livering 1,000 watts at 32 volts d.c. For the wayside 
station tests, the power unit operated on standard 117- 
volt 60-cycle power. This unit provided the necessary 
high voltage as well as filament voltage for the transmitter. 
The receivers used in the tests had a built-in 117-volt a.c. 
power supply. For test purposes, the radio apparatus on 
the rear end of the freight train was installed in a busi- 
ness car equipped with a standard 32-volt d.c. axle-genera- 
tor and storage battery. 

Except for the wayside station, the power consumption 
was approximately 250 watts for stand by, 150 watts for 
receiving, and 425 watts for transmitting, all of which are 
for 32-volt or 64-volt d. c. primary power sources. At 
the wayside station where operation was from 117-volt 
a. c. primary power, the consumption was substantially 
decreased. 

For regular use of radio on cabooses, the Northern 
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Pacific is planning to install a gas engine generator tha | 
will run continuously when the radio equipment is in | 
service. One standard cupola caboose is now being | 
equipped with an Onan model OTC-2 gas-engine ger 
erator, rated at 1,500 watts output, 110 volts, 60 cycles, 
with a 12-volt storage battery for starting. The gs 
engine is rated at 3.7 hp. at 1,800 r. p. m. Propane gas 
will be used for fuel and two tanks, each containing 10 
lb. of fuel, will be provided on the caboose. With a load 
on the generator of 1,000 watts, the gas consumption 
would be 1.88 Ib. per hour. The gas engine generator un: 
will be mounted at floor level in a specially constructe 
compartment that is sound and heat insulated, and ventil- , 
ated by ducts to outside air. 


Benefits with Helper Locomotives | 


Because the run over the Cascade mountains inclut 
long 2.2 per cent grades, it is common practice on = 
Northern Pacific to cut-in a Diesel helper locomoti: 
about midway in the train. Although this practice ls 
provided a most effective method for handling long freig! 
trains over mountain grades, it has also presented thx | 
difficult problem of co-ordinating throttle positions (par 
ticularly when the locomotives may be as much as a hali- 
mile apart and around a curve). 

During the tests, however, on a freight train approx: 
mately a mile long, each of the numerous throttle positions 
was called by one engineman to the other via radio, an’ 
resulted in perfect co-ordination. In one case it wa 
necessary for one locomotive to advise the other quick! 
to return to a lower throttle position on account of whe! 
slippage. Thus, it was found that on all occasions t 
new radio equipment made smoother operation possit 
with a minimum danger of break-in-two. It was est: , 
mated that the more efficient operation resulting from tix 
use of the radio equipment produced a minimum saving o 
between 5 and 10 per cent in over-all time on a run of I£ | 
miles with ample opportunity in unusual cases to exceed 
this figure. When the equipment was transferred to tht 
steam locomotive for the second set of runs, it was found 
that although the ambient noise was considerably higher 
than that for the Diesel-electrics, understandable con: 
munication was maintained. 

For the train-to-wayside station tests, as previous! 
mentioned, the equipment was installed in the Diesel 
electric engine house at Auburn which is located at the 
foot of the westward slope of the Cascade mountain 
Solid, clear transmission up to 12 miles was maintaine: 
with the station from the train even up the mounta! 
grade, and beyond that good communications were inter 
spersed with dead spots up to approximately 24 miles 
from Auburn. 

To provide a means for analyzing the ways in whic! 
the new Western Electric VHF radio equipment saved 
time on a normal, uneventful trip, outlined below a 
excerpts from an informal log kept by F. L. Steinbrig!! 
during the run from Auburn to Yakima. 

At 9:18 a. m.—Pulled out of Auburn. 

9:28 a. m—Conductor to front end (over radio/— 
‘Hang on to 6 instead of 3 at Kanaskat.’’ (This meat! 
that the engine should remain coupled to 6 cars when 
making a pick-up at Kanaskat and thus save time 
switching operations later on when the six cars were all 
to be “set out” or dropped from the train at one place.! 

9:51—Reception from Auburn (from the fixed radi 
installation at the Auburn Diesel-electric enginehouse) :— 
Reliable and solid communication for 10 miles. 

9:57—Radio reports:—Head end going in hole # 
Covington. 


(Continued on page 489) 
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From D. C. to A. C. With Profit 


Power supply in the Delaware, Lackawanna & West- 
ern’s Buffalo terminal area has been changed from a 
220/110-volt d.c., 3-wire system to a 208/120-volt, 
3-phase, 4-wire, 60-cycle a.c. system, with a considerable 
improvement in operating conditions and a reduction of 
power costs sufficient to amortize the added investment 
in a short time. 

Much of the power in the city of Buffalo has, for a 
long time, been generated at 25 cycles, with a consider- 
able portion of the city supplied with dic. The d.c. 
power was supplied to avoid the undesirable qualities of 
25-cycle current for lighting purposes. The Lackawanna 
terminal was included in the d.c. area. The Buffalo- 
Niagara Electric Corperation has gradually changed the 
25-cycle a.c. and d.c. over to 60-cycle a.c. power, making 
suitable arrangements with the customers for keeping 
existing apparatus in service or replacing it. Such an 
arrangement was made with the Lackawanna. 

Since it would have been necessary for the power com- 
pany to furnish a motor-generator set to continue to sup- 
ply the railroad with d.c., the power company agreed to 
advance the price of such a set to the railroad, if the rail- 
road would change over to a.c. The cost of the set rep- 
resented about one-third the cost of the change-over, and 
the reduction in power costs, represented by the differ- 
ence between a.c. and d.c. rates, allowed for amortizing 
the investment in less than five years. The change also 
considerably improved voltage conditions and allowed for 
many improvements, made possible by the use of a.c. 

To accomplish the change, the railroad first installed 
a transformer station in the basement of the station build- 
ing. This serves to transform the incoming 4,800-volt, 
3-phase, 4-wire power to 208/120-volt, 3-phase, 4-wire 
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Lackawanna changes the power 
supply in its Buffalo terminal 
from d.c. to a.c. making im- 
provements which will pay for 
themselves in five years time 


power for distribution through the terminal area, a part 
of which is shown in Fig. 1. 

The transformer station (Fig. 2) includes a cubicle 
containing disconnecting switches, an oil circuit breaker, 
metering transformers and meters, three 50-kva. Pyranol 
transformers, a main secondary air circuit breaker, and 
two branch air circuit breakers, supplying power and 
lighting circuits, respectively. The station building is 
supplied directly from the main circuit breaker, the pow- 
er being carried to the main load distribution center 
(Fig. 3) by four 75,000 c.m. cables in rigid metal con- 
duit. The platform which supports the load center and 
the railing is actually a large junction box in which con- 
nections are made between load center switches and other 
circuits. The load center is made up of six sections con- 
sisting of twenty-five 3-pole breakers with a common 
neutral bus. Breaker ratings range from 50 to 225 amp. 
They supply a number of lighting panels throughout the 
building, motors for hydraulic elevator pumps, air com- 
pressors for the interlocking system, ventilating fans and 
standby power for air conditioned cars. Battery charg- 
ing is done with portable rectifiers from the standby 
power. This was formerly accomplished from the 110- 
volt d.c. power using resistors to control the current. 


Fig. I—A portion of the station area showing the elevated approach tracks, the train sheds and the station 
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Fig. 2—The transformer station—The meter is on the oil switch cubicle 
and the air circuit breakers on the wall at the right 
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Fig. 3—The load center which is located on the floor directly above 
the transformer station 


Compressed air for the interlocking system was for- 
merly supplied by slow speed compressors driven by 
large d.c. motors. These were located in the heating 
plant about 2,000 ft. from the load center. The present 
compressors are located in the station to eliminate the 
long power feeder. These are shown in Fig. 5. 

The two branch circuit breakers in the transformer 
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Fig. 4—The old d.c. switchboard which was replaced by the load center 
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station, shown at the right in Fig. 2, serve undergro 
cables—one for power and the other for light i 
supply the warehouse, post office facilities, the raj 
express section of the station, a 40-ton car loadi 
and the lighting in the freight house. The distance 
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Fig. 5—The new high speed compressors are placed in a space under 
the stairway adjacent to the transformer station 


the transformer station to the crane is 1,800 ft. The 
crane requires d.c. for its operation, and a small motor 
generator set was installed at the crane to supply the nec- 
essary d.c. The distance to the freight house is 2,500 ft 

In all cases, it was necessary to change from a thre 
This was accomplished in some casts 


to a 4-wire circuit. 


Fig. 6—Hydraulic elevator pumps—These are located in a room ext | 
to the load center 


by pulling out the cable and replacing it with new, and 
in others by adding the fourth wire without removmg 
the cable. In some cases, it was necessary to repi 
damaged underground duct. The two branch lighting 
and power circuits parallel each other, and are cam 
into cach distribution center where a double-throw swi 
permits putting the lights on the power circuit im casd 
of a lighting circuit failure. A 
The entire installation required about 3,000 ft. of van 
ous size conductors ranging fom No. 2 to 250,000 cm 
lead-covered, single conductor cable. All joints wert 
made with solderless connectors and rubber mole insula- 
tion. All of the change-over was accomplished with 1° 
interruption to any single circuit longer than 15 minutes 
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Fig. 7—The distribution center in the Post Office 


Considering the size of the installation, the amount of 
w cable used is surprisingly small. This was accom- 
shed by ingenious methods of making full use of ex- 
ing cables. In some instances, as many as four of the 
| cables were paralleled to make a single conductor for 
e of the a.c. feeders. Although some of the parallel 
Jes were in different ducts, the arrangement caused 
inductance difficulties because the duct is fiber and 
t steel. The rubber mole joint insulation can be ap- 
ed in about one-fourth the time required for making a 
ped joint and was particularly advantageous for at- 
ching branch leads to conductors consisting of more 
an one cable. 

The old switchboard, which was replaced by the load 
nter, was left standing while the load center was in- 
alled against the wall behind it. One circuit at a time 
as oe from d.c. to a.c. after the load center was 
stalled. 
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Fig. 8—The motor generator set which supplies power to the crane 
is located in a small building close to the crane 
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The long distribution lines were first paralleled by a 
temporary feeder which carried a.c. power to the load 
center while the lead-covered cable in the ducts was re- 
arranged or replaced. When a regular cable was in- 
stalled, the load connections were phased out, and the 
load connected to both the permanent and temporary 
cable. The temporary feeder was then disconnected with 
no interruptions to the circuits. The change-over re- 
sulted in replacing old motors with new, and putting all 
wiring in good condition. 


Northern Pacific 
Tests Radio on Freight Trains 
(Continued from page 486) 


10 :09—Rear end reported clear of crossing. 

10:20—Rear end reported brakeman on. 
the high-ball.” 

10 :43—Conductor told the engineman over the radio 
that brakeman was going to look train over at Kanaskat. 
(This meant go slowly so brakeman could get on as rear 
end came by.) 

10:48—Head end radios Auburn that there is a leak 
in hose connection in “B” unit of the head Diesel. 

10:58—Assistant Master Mechanic Hermanson talked 
to Nelson at Auburn (20 miles) by radio and tells him 
about leak in “B” unit of Diesel 6001. 

12 :06 p. m.—F ront end contacted helper 6006 by radio, 
while eight miles apart. (This is in the vicinity of Lester 
and probably the worst terrain for radio of any en- 
countered. ) 

12:38 p. m.—Head end reported by radio going to 
make a set out. While stopped, the train was cut and 
helper was instructed by radio to come to this location 
instead of whole train being pulled up to where helper 
is usually cut in. 

12:41 p. m.—Head end radios helper to report when 
train is in clear. 

12:42 p. m.—Helper radios in clear. 

1:00 p. m.—Engines 6001 and 6006 checked air, etc., 
EAs to go. 

1:03 p. m.—Engine and helper used radio communi- 
cations to synchronize starting by going to’ successive 
throttle positions at the proper time. 

1:31 p. m.—Conductor radios road engine that he had 
55 cars in front of helper and if he would pull up close 
to the switch they would just fit in. (Just leave room for 
the helper to be cut out.) 

2:24 p. m.—Helper radios :—“Uncoupled.” 

2:26 p. m.—Helper radios :—“Head-end in clear.” 

2:30 p. m.—Helper indicates by radio: Clear of train 
and radios back-up signal for front end. 

3:23 p. m.—Moving. 

3:32 p. m.—Rear end radios all on. 

3:47 p. m.—Started into the hole at Nelson for No. 5. 

3:56 p. m.—Rear end radios in the clear. Tight fit with 
100 cars. 

3:59 p. m.—Head end radios high-ball the switch. 
(Work train took care of it.) 

7:30 p. m.—Arrived Yakima, Wash. 

Besides the saving in time, this log reveals that more 
satisfactory operations were assured in pulling into sidings 
to let other trains pass, ascertaining whether the rear end 
of the train was completely on the siding, picking up ad- 
ditional cars, picking up trainmen, preparing for cut-in 
of helper engines, switching operations, and train-to-vard 
contacts. 


“Give her 
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CONSULTING DEPARTMENT 


Can you answer the following question? Answers should be 


Automatic Drying of addressed: Electrical Editor Railway Meehanical Engineer, 30 
Electrical Apparatus i 


Many pieces of electrical equipment which are oper- 
ated infrequently are so located that they may acquire 5 > 
S A A - 2 , -zeat 
sufficient moisture to seriously reduce the quality of the E e pres inte E 
insulation. Is it possible in such cases to arrange for than lamps in other parts of the building. W 
periodic and perhaps automatic drying of such equipment? may be the possible cause? 


We have a number of 200-zvatt lamps mounted 


Drying Can Be Made Automatic r 
We recently received a % hp., 120-volt, Oth 


A program of well-managed preventive maintenance is single-phase motor of the capacitor type. 
not complete without considering the possibility of mois- pacitor is burnt out and there is no name plate m 
ture absorption of the electrical equipment. This ab- motor or capacitor. What is the purpose of 
sorption may be caused by direct dripping, splashing, or capacitor and what determines its sise? 


the presence of high humidity in the air. 

Effect of Moisture—The extent of moisture absorp- 
tion and its consequent effect on insulation depend on the 
type and thickness of the latter. While most insulation qualities has begun as a result of such exposure, the deg 
will be unfavorably affected by the absorption of mois- will be cumulatively progressive. 
ture or extreme changes in temperature, not all windings Insulation Tests—Depending on the severity of le 
exposed to these conditions will necessarily deteriorate conditions, periodic tests of insulation resistance by mea 
and eventually break down. If the humidity is not ex- of a Megger will conveniently give a dependable pict 
cessive and the temperature not too high, the insulation of prevailing conditions. In interpreting the results 
may return to its normal state when these conditions have the readings, the trend in the change of insulation resi 
subsided. However, if deterioration of the insulating ance taken at periodic intervals rather than the at 
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Wiring diagram for automatically drying out electric motors exposed to moisture 


NCB—Normal circuit-breaker and contacts CT—Current transformers GL—Green indicating lamp 
ECB—Emergency circuit-breaker and contacts MS—Motor switch, three-pole RL—Red indicating lamp 
CP—Control power relay and contacts OL—Overload relay Th—Thermoguard 
PR—Phase relay and contacts RC—Reversing contactors R—Resistors 
HR—Heating relay and contacts (14 normally AC—Accelerating contactors F -Fuse 
open and 2 normally closed) M—tThree-phase, wound rotor induction motor CPS—Control power switch 
HS—Heating switch, double-pole 
` Engineer 
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value of the insulation resistance is to be considered. In 
analyzing these readings, proper consideration should 
also be given to weather conditions, whether the machine 
is hot or cold, and cleanliness of the parts, inasmuch as 
these factors influence the readings which are intended to 
establish the actual state of the insulation. 

In the case of machines exposed to dampness and ex- 
treme variations of temperature, machines operating at 
infrequent intervals and for short durations, it is advis- 
able to take periodic readings at comparatively closer in- 
tervals. If a decline in insulation resistance is observed, 
a practical method of drying out must be adopted. 

Driving Out Moisture—The most practical and eco- 
nomical method, in most cases, is the heating of a machine 
by means of the copper of its own windings. This 
method allows the heat and with it the moisture to pass 
out of the insulation and it is particularly valuable in dry- 
ing out high voltage machines in which the insulation is 
comparatively thick. 

Space heaters with warm air circulating arrangements 
may be used but require a higher investment and are not 
as efficient. 

During the drying out process, a constant temperature 
of 75 deg. C. is desirable. In any case, the temperature 
of the windings should not be allowed to exceed the ob- 
servable temperature for which the machine was de- 
signed. As heat is applied and temperature held at a 
constant value, the insulation resistance first decreases 
due to the negative temperature coefficient of resistance 
of the insulating materials, and then gradually increases 
as drying out continues. In order to determine the ex- 
tent of dryness reached, Megger readings are taken from 
time to time while the heating current is on. 

Care in Drying Out.—The importance of discontinuing 
the application of heat after the insulation resistance has 

reached a constant maximum value cannot be overempha- 
sized. Prolonged heating or too high a temperature ac- 
celerates oxidation, may start incipient scorching, deteri- 
orates the winding and may result in shortening the life 
of the winding. A thermoguard mounted on the wind- 
ings will act as a protection against overheating. This 
device consists of a thermostat which operates above a 
«ertain safe temperature and causes two small contacts 
to open, in turn opening the control circuit of the heating 
current relay. 

Example——The method described here is being used 
on a movable bridge having four 40 hp., 440-volt, 60- 
cycle, three-phase motors for operating the span. As 
partly shown in the drawing, the motor circuits are pro- 
vided with overcurrent relays, current transformers for 
ammeter and wattmeter indication, accelerating contac- 
tors, and resistors. 

The heating system is fully automatic. When the span 


is to be opened for a passing vessel, the normal or emer- 


gency oil circuit-breaker is closed. One of the two nor- 
mally closed contacts connected in series and mounted on 
the oil circuit-breakers de-energize the heating relay au- 
tomatically. The position of the relay is indicated on 
the control desk which is located in another room. The 
indicating lamps are connected ahead of the heating switch 
HS so as to make the position indication of the heating 
relay HR independent of HS controlling the heating cur- 
rent and relay. If the relay is de-energized but not 
tripped due to a mechanical difficulty or residual mag- 
netism, not only does the red indicating light on the con- 
trol desk show this condition but also control power for 
operating the motor directional and accelerating contac- 
tors cannot be obtained. This protection is given by a 
normally closed HR contact in the control power relay 
cotil circuit which was originally energized when PR con- 
tact was closed by the phase-relay. 

Ef the heating relay trips as expected when de-ener- 
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gized, CP coil is energized, closing the CP contacts in the 
control power circuit supplying the contactors. Simulta- 
neously, a green indicating lamp on the control desk 
shows that HR is properly tripped, clearing the system 
of heating wiring cross connections. At the completion 
of the lift, tripping of the oil circuit-breaker automatically 
switches on the heating system. When the machines are 
tested with a Megger and found that they have been dried 
out sufficiently, the double-pole switch HS is opened. 

In order to eliminate the use of a transformer for ob- 
taining low voltage, the stator windings of the four mo- 
tors are connected in series across the 120-volt lighting 
circuit. With a voltage drop of 30 volts across each 440- 
volt stator and with secondaries open-circuited, the heat- 
ing current was 2 amps. When the secondaries were 
short-circuited, causing an induced heating current to 
flow in them, the ammeter ‘reading in the stator circuit 
increased to 11.2 amps. Ii this drying out current does 
not prove itself sufficient in the future to generate the 
necessary heat at certain low ambient temperatures, it is 
planned to connect the stators two and two in series par- 
allel across 120 volts. 

Since this automatic drying out system was installed. 
the insulation of the stator windings gradually improved 
and the periodic readings are now much more satisfactory. 

R. G. CAZANJIAN 


Exhauster 
Saves Car-Day 


The Seaboard has materially facilitated spray painting of 
the interior of passenger cars by using a discarded pas- 
senger-car precooler to draw off the paint fumes while the 
work is being done. The exhauster is a Sturtevant, size 
60, silent-vane fan, driven by a 3-phase, 220-volt, 60- 
cycle, '4-hp. a.c. motor, equipped with an across-the-line 


Precooler as used in the Seaboard’s Portsmouth car shops to remove 
the fumes of spray painting 


starter. The air connection between the exhauster and 
one of the car windows is made with a length of 18-in. 
flexible duct and an adapter plate secured in the window 
frame by clamps on the inside. One such plate has been 
made up for each different window size. 

The arangement permits doing the ceiling with one 
color of paint and the side walls with lacquer in one 
day. Without the exhauster, this operation required 
two days. 
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NEW SHOP TOOLS and EQUIPMENT 


Impact-Type 
Angle Wrench 


A reversible, impact-type angle wrench for 
applying or removing nuts up to 1%-in. bolt 
size in tight quarters has been developed by 
the Chicago Pneumatic Tool Company, 6 
East Forty-Fourth street, New York 17. 
Known as the CP 365-Ran angle wrench, 
it employs a simple rotary pneumatic motor. 


This impact wrench weighs 48 Ib. and removes 
nuts up to 1%-in. bolt size 


The wrench is particularly useful for nut 
running on pedestal bolts, tie-bar bolts, 
draft-gear rigging, brake-beam release 
springs and similar applications in railroad 
shops. 

The relative position of the throttle 
handle and socket spindle can be changed to 
any of four 90-deg. positions by removing 
the four bolts which fasten the angle head 
to the motor. The wrench has a net 
weight of 48 1b., and is recommended for 
operation on an air pressure from 90 to 
110 Ib. per sq. in. Overall dimensions are 
21% in. by 634 in. The closed handle is 
furnished with either inside or outside trig- 
ger. The fitting for the air hose has 
¥4-in. pipe threads. 


Man-Au-Trol Spacer 


Pin-point precision in the drilling of holes 
in metal parts without the use of jigs, and 
at a saving in time of 20 per cent or bet- 
ter, is now reported possible through a de- 
vice which has passed exhaustive tests at 
the Bullard Company, Bridgeport, Conn. 
The spacer consists of a heavy flat table, 
which moves either laterally or longitudin- 
ally on its base under an accurate drill 
spindle fixed rigidly in one position. With 
the work clamped in place, the table is 
traversed hydraulically from one pre-de- 
termined position to another by means of 
two selector controls, one for lateral posi- 
tions, and the other for locating longitudinal 
positions. 

The setting of the selector dial by the 
operator determines which one of a num- 
ber of cylinders is to receive the hydraulic 
pressure. A piston in the cylinder “reacts 
to the thrust of the pressure, thereby mov- 
ing the table. Motion continues until the 
piston reaches a positive stop. The posi- 
tion of this stop may be varied and select- 
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ed through a screw adjustment. Once the 
stops have been set, the work-carrying table 
will return to them with extreme accuracy. 

There is one hydraulic cylinder for each 
longitudinal and transverse motion. Thus, 
if ten cylinders were provided for each of 
the two directions there would be 100 posi- 
tions available. Force from a_ balanced 
master cylinder, working in conjunction 
with the force of any active cylinder, pro- 
vides a rapid but smooth motion from one 
location to another and locks the table 
against its stop. The hydraulic power to 
operate the spacer is provided by a self- 
contained pump operated by a constant- 
speed motor which is the only electrical 
equipment required. 

To demonstrate the Man-Au-Trol Spac- 
er’s accuracy, it was set to drill a pattern 
of four holes in a $4-in. thick square of 
steel. With one piece finished, they drilled 
the same pattern independently in another 
piece of steel of the same saze. 

One steel plate was placed on top of the 
other and four steel pins, super-finished to 
a diameter about .0005 in. less than the 
holes, were inserted. The holes in both 
pieces matched perfectly, the pins creating 
a slight vacuum when they were withdrawn. 


By removing any three pins and rotating 
one plate on the remaining pin, every possi- 
ble combination of holes in the plates was 
tested in the same manner. In each cas 
the pins- demonstrated the sliding fit that 
proved not only the accurate location ¢ 
each hole, but that each had been drilk 
in a plane precisely perpendicular to th 
surface of the steel. 

The Man-Au-Trol Spacer makes pos- 
sible economies in drilling, reaming, coun- 
ter-boring and tapping operations of parts 
for Bullard machine tools. As examples, 
one lot of 74 pieces customarily required 
more than 70 hours for drilling, using a jig. 
The use of the Man-Au-Trol Spacer saved 
better than 10 hours. The jig, now scrap 
ped, cost close to $350 to fabricate. Arn- 
other piece, put through in a lot of 14, 
would ordinarily have required 20 hours. 
On theMan-Au-Trol Spacer 4 hours were 
saved and the cost of producing the jig, 
$75, was eliminated. Set-up times were in- 
cluded in calculating the results of all 
tests. 

Bullard engineers attribute these savings 
to a number of measurable causes. Its 
difficult, for example, to maneuver th 
spindle of a radial drill accurately over a 


The Man-Au-Trol spacer 
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hole previously drilled. As a result, the 
operator customarily changes tools to com- 
plete all work on a hole while the spindle 
is in place. However, the Man-Au-Trol 
Spacer will move the work to a great num- 
ber of pre-determined positions with pre- 
cision, and make it possible for the opera- 
tor to use one drill, for instance, until all 
its work is done before changing to the tap 
or other tool required to finish the opera- 
` tion. 

Operator fatigue is at a minimum. Since 

-~ the drilling head is in a fixed position on 

~ the rail and the table moves the work ef- 

` fortlessly past the operator while he stands 

- in one position, hand cranking for position- 

= ing the tool is eliminated. The handling 
of jigs by jib cranes or heavy overhead 
cranes is eliminated. 

Inspection likewise becomes simplified. 
First-piece inspection is all that is neces- 
sary. Once a piece has been spotted with 
the drill and the location of the holes check- 
ed by the inspector, the spacer is said to 
duplicate that pattern with such accuracy 
as to insure interchangeability. 

The Man-Au-Trol Spacer may be ap- 
plied to various types of drilling machines, 
and, will be made in a variety of sizes, 
from one with a work-carrying table meas- 
uring several inches square to others cap- 
able of handling massive work. 


Portable Apparatus 
For Mae g Wheels 


` To enable railroads to maintain tread con- 
tours within safe and legal limits without 
having to drop the wheels, a wheel ma- 
chining device has been developed by the 
Durametallic Corporation, 24 Commerce 
street, Newark 2, N. J., which machines 
stam and Diesel locomotive tires, and 
tender wheels without removing them. 
Application is accomplished by removing 
the brake shoe and head from the brake 
hanger, and substituting the cast-steel cut- 
| ting head for the brake-shoe head. The 
tool is placed in the cutting-head slot and 
is held there by friction during the ma- 


chining operation ; there are no setscrews 
to adjust. The locomotive is moved slow- 
ly amd the special tool, which acts much 


like a forming tool in a lathe, reduces the 
flange and forms it to A. A. R. contour. 
The depth of cut depends on the amount 
f of air reduction made with the engineer’s 


This tool eliminates the necessity of dropping 
wheels for turning except to remove an out-of- 
round condition 
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brake valve. The entire job can be per- 
formed by a hostler and a mechanic, fre- 
quently during a layover. 

To obtain the best results, and to lessen 
the possibility of burning the tool, the loco- 
motive should be moved along a straight 
siding at a speed not exceeding 3 m.p.h. 
A whirley, wrecking crane, hoist, or Diesel 
switcher can be used to pull steam locomo- 
tives and Diesel locomotives can either be 
pulled or provide their own driving power. 
Both types of locomotives as well as ten- 
ders can have all or any of their flanges 
reconditioned on both sides simultaneously. 
When only one side is being turned the 
brakes should be cut out on the opposite 
side. When only part of the flanges on a 
side are being machined, friction-reducing 
strips should be applied to the brake shoes 
of those wheels not being cut. 

Two tools are used to complete the finish- 
ed job. A square flange-reducing tool cuts 
the top of the flange off square with the 
tread. The flange-forming tool is then sub- 
stituted and used to form the final contour. 
If it is desired to turn off the rolled-out 
portion, or lip, of the tread, the operator 
changes to the square eight-cutting-edge 
tool and places it so as to rest on the 
rolled-out portion of the tread. The tool 
is tilted slightly to cut the outside edge of 
the tread to the proper bevel, which can be 
easily done by placing a wedge-shaped piece 
of iron in the bottom of the slot. The en- 
tire operation of returning the flange to 
the proper contour is accomplished without 
any reduction in the thickness of the wear- 
ing metal of the tread. The tools may be 
re-ground with conventional shop equip- 
ment. 


25-Ton 
Journal Jack 


A hydraulic journal jack for removing 
and inspecting journal brasses as well as 
other low-height work in railroad shops and 
on bridge and structural steel erection jobs 
has been announced by the Duff-Norton 
Manufacturing Company, Pittsburgh, Pa. 
Known as the Hy-Power Hydraulic Jour- 
nal Jack, this 25-ton capacity railroad jack 
is one of a series of eight Hy-Power hy- 
draulic models, which includes jacks of 
3- to 50-ton capacities. 

This jack has dual pumps. The speed 
pump brings the cap up to load position 
instantly; the switch-over to the power 
pump is automatic without changing or 
missing a lever stroke. All pumps are 
positioned on bases designed to provide 
maximum raise with minimum effort. A 
safety by-pass prevents the ram or lifting 
arm from being pumped beyond the safe 
limit of raise. Extension screws have in- 
tegral serrated caps and are of forged, 
heat-treated, high-carbon steel. The rams 
and cylinders are high-carbon seamless-steel 
tubing, precision machined and ground to 
insure close fit and smooth operation. The 
special alloy steel bases have guards to 
protect pump barrels and to serve as work- 
ing bases for horizontal applications. Oil 
lines are completely protected from dirt 
by filter screens. 

Control of the load while lowering is 
accomplished by a valve operated by a slot- 


The Duff-Norton 25-ton hydraulic journal jack 


ted handle. The jack weighs 48 1b. and 
has a total lift of 634 in. The load is car- 
ried on a 2%-in. diameter head and a base 
6%-in. by 7%-in. Its closed height is 
10 in. 


Railroad 
Honing Machine 


A special railroad-type honing machine is 
being manufactured by the C. Allen Fulmer 
Co., 1237 First National Bank Building, 
Cincinnati, Ohio, that has been engineered 
to finish all classes and types of cylinders 
encountered in railroad operation. Among 
them are Diesel liners up to 16-in. bore, 
gas engine, air pump or brake, stoker en- 
gine, reverse gear, piston valve, and many 
other types of cylinders. This machine has 
a maximum working stroke of 48 in, and 
is powered for fast stock removal. It has 
a range of flexibility that will permit it 
to be used for large-diameter long cyl- 
inders, as well as the bores of anti-friction 
bearing boxes, side rods, and similar jobs 
where extreme accuracy is required. 

The honing machine is equipped with a 
30 in. by 48 in. sliding ball-bearing table 
that is air operated with a 36-in. travel out 
from under the spindle of the machine. 
This sliding table permits large heavy 


The Fulmer honing machine was designed 
to handle a multitude of internal finishing 
operations 
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work to be quickly loaded on the table 
from a crane, and the table then trans- 
ferred back under the spindle to the hon- 
ing position. All operating controls are 
located at floor level for quick, easy setting 
tor any job. Full push-button operation is 
arranged so the machine can be operated 
from the floor level or from a platform, if 
long cylinders are being honed. 

Spindle, shafts, and gears are of heat- 
treated alloy steel, all mounted on oversize 
ball and roller bearings running in oil. 
The spindle has four rotating speeds with 
a reciprocating speed range up to 90 ft. 
per min. to assure fast stock removal. The 
reciprocating mass is counterbalanced hy- 
draulically for smooth, shockless reversals, 
and there is no over-run of the spindle at 
either end of the stroke. 


Lubricating Oil 
Maintenance Equipment 


For combating contamination of lubricat- 
ing oil used in Diesel engines, a line of 
standard equipment has been designed by 
the Hilliard Corporation, Elmira, N. Y., 
to reclaim, purify, or re-refine these oils, 
and bring them back to original new-oil 
specifications. 

The first of these items is a lubricating- 
oil purifier which is available in various 
capacities from 6 to 130 gals. for reclaim- 
ing oil. The oil is drawn into the inlet 
by means of a vacuum, as all processing 


is done under vacuum to prevent oxidation 
of the oil during the period of treatment. 
The oil flows into the heater tank, and 
fuller’s earth or activated clay is introduced 
to absorb acids and solid matter such as 
carbon, sludge, and abrasives. During the 
period of treatment, approximately onc 
hour, the oil is heated to 450 deg. F for 
evaporating moisture and fuel dilution to 
restore viscosity, flash point, and fire point. 
The oil is then permitted to flow to the 
rundown tank, and the mass forced out of 
the rundown tank by compressed air into 
the filter press. This standard plate-and- 
frame press with filter papers retains the 
fullers earth or activated clay containing 
the solids, and the clean oil flows out 
through a discharge line. 

To remove solid matter from lubricating 
oil as fast as it is formed, a line of Hilco 
filters for application on the locomotive 
are available for the purpose of maintain- 
ing the entire batch of oil in a satisfactory 
condition until such time as moisture and 
fuel dilution have accumulated to the ex- 
tent that re-refining becomes necessary. 
These items may be used for either con- 
tinuous or by-pass filtering. The cartridges 
are made in two styles, the factory-packed 
throw-away type, or the bulk repackable 
style. 

The material of the cartridge can be 
Hilite or Hiltex. The Hilite is fuller's 
earth, and is used for straight minerail 
oils. The Hiltex-cellulose is an all-purpose 
filtering material for mineral and additive 
or heavy duty oils. The Hiltex cartridge 
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Cross-section of a Hilco oil reclaimer 
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will entrain about twice as much wi 
matter as the Hilite, but is less effect: 
in reducing acidity. 

In operation, the oil admitted to tly 
cylindrical casing of the filter flows throug 
the perforated metal shield of the cartri¢y 
where it comes in contact with the enti: 
outer circumferential area of the filteriry 
material. The oil passes through the filter- 
ing medium into the perforated steel cent: 
tube, from which it flows out through te 
discharge opening to the engine. 

There are several general types of o'- 
indrical casings. The illustration shows : 
casing containing a single cartridge. Wh 
it is desired to increase the flow wi : 
to be filtered, another casing may be aé: 
As the interior surfaces of the casings |» 
up with no obstruction, the filtering ami 


Increased flow 
capacity is at- 
tained in this 
Hilco filter 
with an addi- 
tional 
unit 


filter 


and hence the rate of oil flow, is increas: 
in proportion to the number of casin 
added. Other designs contain two or mor 
cartridges per casing, mounted side-by-s\ 
top-to-bottom, or a combination of b" 
mountings where four cartridges are cu” 
tained in a single casing. Heaters and te 
lief valves are optional in the larger szo 


Hydraulic 
Duplicating Lathe 


The American Hydraulic Duplicating Lat 
is a combination of their Pacemaker Lt’ 
and an especially designed built-in Ture! 
Hydraulic Duplicator. It is available *" 
16-in. and 20-in. sizes with capacities 
handling work up to 4- and 8-in diameter 
respectively. The function of this lat 
is to reproduce accurately and rapidly m i 
a templet, mounted on a holder attac 
to the rear of the lathe, such work as S~ 


Mechanical Engine’ 
Railway oP TEMBER. 1946 


dles, motor shafts, valve stems, back shafts, 
piston rods, or any other shaft having an 
irregular contour. It will reproduce steps, 
tapers, right-angle or tapered shoulders, 
recesses, grinding necks and radii. Metal 
is cut at the speeds and feeds recommended 
for cemented carbide tools, and contours 
are reproduced accurately. The variation 
of spindle speeds is secured through the 
standard geared head transmission and the 
feed variation through the standard quick- 
change gear mechanism. 

There are no stops to set, no multiple 
tooling required for operation, and no 
complicated electrical equipment. This 
lathe cuts metal continuously as it does 
not have to be stopped for measuring or 
calipering. Measuring is confined to the 
first diameter only, after which all other 
diameters are secured automatically. The 
hydraulic equipment consists of a motor 
driven hydraulic pump which supplies the 
hydraulic pressure and a hydraulic tracer 
valve which meters the oil directly to the 
piston which in turn controls the move- 
ment of the tool slide which supports the 
cutting tool. The pump unit is usually 
located on the floor at the rear of the 
lathe, and the fluid under 300-lb. pressure 
is piped to the small cylinder attached to 
the tool slide. The tracer valve is mounted 
on an independent slide, the movement of 
which is controlled from the front through 
a screw and nut by the small hand wheel 
at the right of the tool slide. This posi- 
tioning of the tracer valve is the means by 
which the relation between the tracer point 
and the cutting tool is changed for vary- 
ing the depth of cuts. A micrometer dial 
graduated in thousandths and reading di- 
rectly on the work diameters is located on 
the adjusting hand wheel for accurately 
determining the diameters desired. 

A sensitive, manually controlled lever 
is provided for effecting the quick advance 
and return of the’ tool slide. At the end 
of a cut or at the discretion of the oper- 
ator the tool slide may be retracted by 
this lever, thus quickly withdrawing the 
tool from the work. The tool slide is then 
held in the retracted position by the hy- 
draulic pressure until the operator, by 
moving the control lever in the opposite 
direction, advances the slide until the tracer 
point again contacts the templet or until 
the slide reaches its forward travel limit. 

The templet may be made either from 


a piece of sheet metal, or, for the smaller 
material, may be an original of the shaft 
to be reproduced. When a shaft is em- 
ployed as a templet, it is mounted between 
the centers of the adjustable templet sup- 
ports. When a sheet metal templet is 
used, it is located on a holder which is 
attached to the templet support bar which 
is adjustable lengthwise by means of the 
hand wheel at its right-hand end. This 
adjustment is provided to compensate for 
the variation in center hole depths in the 
work, but primarily to permit convenient 
alignment of the templet with the work 
when setting up the machine. 

An important feature of this equipment 
is the design of the tool slide which car- 
ries the cutting tool. This slide operates 
at a 45-deg. angle to the work axis which 
compensates for the longitudinal movement 
of the carriage, thus permitting the repro- 
duction of square shoulders as well as 
radii and bevels, and eliminating the neces- 
sity of stopping the longitudinal feed of 
the carriage to reproduce square shoulders. 

This product of the American Tool 
Works Company, Pearl street at Eggleston 
avenue, Cincinnati 2, Ohio, may also be 
used as a conventional or standard engine 
lathe by removing the templet, and, by 
means of the control lever, locating the 
tool slide in its full forward or “in” posi- 
tion where it is held against the thrust 
of the cut by the hydraulic pressure in 
the cylinder. 


Eleetrie Hoist 


The Yale line of Midget King electric 
hoists now includes a two-ton model which 
is light in weight, yet said to be capable 
of producing fast lifting power. A 1 H.P. 
motor does the lifting and the lowering. 
Control is obtained by a flip of the wrist 
on the one-hand bar grip, thus leaving 
the hoist operator with his other hand 
free to guide the load. 

To carry the load, a strong, light-weight 
alloy-steel roller chain is used. The load 
hook is of special steel which provides 
maximum safety for both the load and the 
worker, and is designed to open slowly 
without fracture before any other part of 
the hoist is strained to the yield point. 
Upper and lower limit safety stops prevent 


The 20-in. model American hydraulic duplicating lathe machining a 67-in. diameter piston 
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Yale electric hoist with 2-ton unit 


overtravel of the hook. The load brake 
and independently acting motor brake op- 
erate whether the power is on or off; both 
brakes, all wiring, and the controller are 
totally enclosed. 

The shaft and all gears are alloy steel, 
forged and hardened for maximum strength 
and long life. Precision bearings are used 
throughout, and oil bath lubrication pro- 
tects all frictional parts against wear. 

This product of the Yale & Towne Man- 
ufacturing Company, 4530 Tacony street, 
Philadelphia 24, Pa., is available with a 
hook for stationary use and with a perma- 
nently attached trolley for use on an over- 
head track. Accessories include a chain 
container for collecting slack chain, elimi- 
nating kinking and keeping the chain away 
from the worker and the load. To pro- 
vide automatic electric cord support and 
feed when the Midget King is used on a 
trolley, a special device is available. 


Portable Cutting and 
Grinding Equipment 


Two products for the cutting and grinding 
of materials have been announced by the 
Mall Tool Company, 7740 South Chicago 
avenue, Chicago 19. The first of these is 
a 6-in. portable electric saw with a cut- 
ting capacity up to 2 in. It features an 
aluminum die-cast housing balanced to 
make it easy to handle with either hand. 
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and has a light weight of 9 lb. The saw 
blade is revolved at 3000 r.p.m. by a 34- 
h.p., 115-volt, a.c.-d.c. motor. 

A %-h.p. motor is also used to drive the 
flexible-shaft grinder, but this motor oper- 
ates on 110/220-volt, single-phase a.c. cur- 
rent. The grinder, known as the Mallflex, 
is equipped with large casters for easy 


Mall tools for light shop work—Upper: The 
light-weight saw—Lower: The flexible grinder 


portability. The pedestal-type mounting al- 
lows tilting and swiveling of the motor, 
which permits the motor to follow the oper- 
ator’s movements and lessens the wear on 
the flexible shaft and the housings at the 
motor end of the shaft. A large selection 
of spindles and attachments are available 
to enable the grinder to perform jobs in- 
volving grinding, disc sanding, polishing, 
wire brushing, drilling, drum, etc. 


Die Head 


A %g¢-in. Lanco taper attachment die head 
having a capacity of %-in. to %4-in. stand- 
ard pipe threads has been developed by the 
Landis Machine Company, Waynesboro, 
Pa. The die head is of the rotary type 


The Landis taper attachment die head 
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and adaptable to any machine having either 
a leadscrew or lead cam. It can be furnish- 
ed with a special shank and flange for 
adapting it to different machines. 

Tapered threads are generated with the 
die head the same as straight threads in 
that they are formed with the chaser 
throat. This eliminates chaser “leave-off” 
marks when the die head opens such as is 
experienced when using plunge cut or cut- 
ting tapered threads with the full width of 
die. These devices fitted with alternating 
tooth tangential pipe chasers have proved 
successful for threading stainless steel. The 
combination of die head and alternating- 
tooth chasers prevents tearing on the crest 
of the thread since the chip is formed only 
on one side angle of the thread. 


Ball-Bearing Turntable 


A turntable which has its weight carried 
on a ring of l-in. diameter ball bearings 
and which allows the load to be turned to 
any position almost without effort is an- 
nounced by the Whiting Corporation, Har- 
vey, Ill. The turntable is available with 
three styles of tops: the plain checkered 
without grooved or raised tracks and no 
locking device, the grooved-track type with 
positive automatic locking device for four 
positions 90 deg. apart, and the raised- 
track type with the locking device. 

The turntable top is carried on hardened 
steel balls, running in a specially machined 
ball race to permit wide distribution of 
load and easy operation. A quick-acting, 
foot-operated release lock, at table-top level, 


The Whiting ball-bearing turntable 


holds the table securely in position. The 
top overlaps the bottom casting to prevent 
accumulation of dirt. Standard sizes range 
from 42-in. to 96-in. diameter ; larger tables 
will be built on order. 


Hydraulic 
Journal Jack 


A 50-ton hydraulic journal jack has been 
added to the line of jacks produced by the 
Buda Company, Harvey, Ill. These two- 
speed hydraulic jacks have two distinct 
speeds, a fast speed for quickly raising light 
or medium-heavy loads and a normal or 
standard speed for raising capacity loads. 


The Buda 50-ton hydraulic journal jack 


The raising of loads is accomplished by 
easy pumping action. The lowering oi 
loads is regulated by a simple control valve. 
making the loads under complete control of 
the operator. The loads may be held in- 
definitely at any height. 

These jacks are available in two models, 
the 50-B-12 and the 50-B-26. Both ar 
designed especially for general high lifting 
jobs and said to be useful in railroad te 
pair shops, for bridge work, and for e- 
tremely heavy general industrial lifting 
Model 50-B-12 has a height closed of 1 
in., a rise of 7 in. and weight of 120 lb. 
Model 50-B-26 has a height closed of 2% 
in., a rise of 20 in. and a weight of 200 Ib 


Sealed Pump 


To provide a safe method for transferring 
gasoline, Diesel fuel and other hydro-car- 
bons, a pump has been designed by the By- 
ron Jackson Company, P. O. Box 20l 
Terminal Annex, Los Angeles 54, Calif. 
which is designed to prevent leakage 0 
the pumped liquid or its vapors to the at- 
mosphere. Even though the pump breaks 
suction, the ground seal faces cannot bum 
because of the lubrication of the oil in the 
tank. This oil acts as a seal in the pump 
and as a lubrication for the seal faces. 
The model TLB is a single suction, sing! 
stage centrifugal pump with the pump close 
coupled to an induction motor with a single 


Sealed pump for transferring hydro-carbors 
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shaft common to both. A double mechan- 
ical seal, contained in an oil-filled, liquid- 
cooled seal chamber, replaces the conven- 
tional stuffing box, and a special two-com- 
partment oil tank connects the pump dis- 
charge to the seal chamber in such a way 
that the seal chamber is filled with oil at 
the discharge pressure but that the oil is 
isolated from pumped liquid. The original 
Alling of oil will last a year or more. The 
seal arrangement has several advantages: 
minimized leakage of costly, inflammable 
liquids through the seal chamber; good 
lubrication of ground seal faces is main- 
tained by leakage of lubricating oil from the 
seal chamber even though the pump loses 
suction—this leakage said to be so minute 
that no trace can be found in the pumped 
liquid—and no corrosion of seal parts’ re- 
gardless of the liquid pumped. 


Welding Rod for 
Staybolt Sleeves 


A welding electrode has been developed 
especially for the welding of staybolt sleeves 
to eliminate the porosity and rough ap- 
pearance of the weld which results from 
performing this work with bare electrodes. 
Known as the Champion Sleeve Rod, this 
product of the Champion Rivet Company, 
Harvard avenue and East One Hundred- 
Eighth street, Cleveland 5, Ohio, is a heay- 
ily coated electrode that operates in all 
positions on a.c. or d.c. reverse power. 

This rod is said to produce sound, clean 
weld metal free from porosity when used to 
weld the high-sulphur steel from which is 
difficult to weld with an ordinary heavily 
coated electrode. 


Railroad Shaper 


A shaper that has the capacity for the 
largest driving boxes, but still convenient 
for other shaper jobs, such as tool and die 
work, is available in 32- and 36-in. models 
from the Cincinnati Shaper Company, Cin- 
cinnati 25, Ohio. The features which make 
these models especially adaptable for rail- 
road work are the special driving-box table, 
the extended circular feeding head, a shoe 
and wedge chuck, a main rod brass attach- 
ment, and a 1,000-lb. boom crane. 

The driving-box table is built with a 
removable top, 93⁄4 in. deep, which provides 
an extreme distance of 28% in. between, 
the ram and the working surface of the 
table. This top is left in place when plan- 
ing the crown-brass fit in the driving boxes, 
planing shoes and wedges or when doing 
the usual run of shaper work. It is re- 
moved when planing driving box shoe and 
wedge fits or crosshead bearings. When 
used in this way, there is sufficient height 
between the table and the ram to mount 
the largest driving boxes directly on the 
table, in line with the outer support, giving 
the greatest stability for the cut. 

The top working surface is 24 in. wide 
and 34 in. long on the small shaper, and 
36 in. long on the 36-in. shaper; the lower 
surface is 28% in. long and 24 in. wide. 
Both have T-slots, and the upper table has 
holes conveniently located into which stop 
pins may be inserted. The outer support 
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The Cincinnati railroad shaper—The circular feeding head is shown lying at the right 


for the table is effective without interfer- 
ence at all heights, whether the removable 
top is on or off. 

The feeding head can be rotated in 
planing out the crown-brass fit in driving 
boxes and will plane such fits from a dia- 
meter of 8 in. to 18 in. The extended 
body is bolted directly on the end of the 
ram and the revolving member has its 
bearing inside of the solid body. It may 
be rotated by hand, or automatically, in 
the same manner as the down feed on the 
standard shaper, and is interchangeable with 
the standard head on the end of the ram. 

The boom crane has a capacity for carry- 
ing loads up to 1,000 lb. and is arranged 
with a trolley to which any standard chain 
block can be attached. The vise can be 
either single- or double-screw type. The 
jaws are 3 in. by 15 in. and open 15 in. 
Four bolts are used for both swiveling 
and securing the vise to the table. The 
vise wrench fits the tool post, table support 
and all of the other clamping nuts which 
the operator uses for making his settings 
and adjustments. 

The shoe and wedge chuck is made in 
two parts which can be adjusted when on 
the table to suit the length of the work, 
enabling the operator to set a surface 
gauge directly on the shaper table when 
lining up layout marks. The work rests 
on four elevating screws for lining up the 
taper and is held down by eight screws 
coming in at an angle from the sides. The 
front half of the chuck is provided with an 
end stop bar. The fixture is an easy means 
of simplifying and speeding up the work. 

The rod brass fixture enables all four 
sides of a brass to be finished with one 
setting of the tool. The brass is held in 
the fixture by a clamp bolt and a floating 
washer. Adjustable chuck jaws hold the 
two halves of the brass against any tend- 
ency to open up under clamping or under 
the cut. The fixture is indexed by moving 
the hand lever to the left which unclamps 
and automatically rotates the work. Ro- 


tating this lever in the opposite direction 
reclamps the fixture. The fixture can be 
arranged to index 90 deg. or any other 
angle where taper fit is wanted. This fix- 
ture will handle brasses up to 11 in. by 
15 in. 

The actual lengths of the strokes for the 
large and the small model are 3634 in. and 
3234 in. respectively. Other dimensions are 
the same for both models. There are eight 
speeds of strokes per minute varying from 
8 to 102. The cross feeds range from 
0.010 in. to 0.170 in. in 11 steps. The 
horizontal table travel is 30% in. The dis- 
tance from the table to the ram is variable 
from 5% in. to 28% in. Tools up to 1 in. 
by 2 in. can be used. Requirements for 
the motor are 10 to 15 h.p., 1,800 r.p.m- 
constant speed. 


Pneumatic 
Impact Wrench 


The Thor impact wrench is designed for 
rapid removal or assembly of tight nuts. 
At present it is available for nuts, bolts, 
or cap screws up to %-in. thread size. It 
is a product of the Independent Pneumatic 
Tool Company, Chicago. 

This device weighs 334 1b. and is 5% in. 


Thor pneumatic impact wrench 


497 


in length. Trigger control allows com- 
fortable one-hand operation. Features of 
the impact mechanism are rotatively strik- 
ing impact jaws, set at a wide radius from 
the spindle center to reduce stress, and a 
short, rigid spindle shank that delivers the 
blows close to the work. The wrench has 
a reversible motor, infinitely variable torque 
contral, and automatic lubrication. An op- 
tional model with a lever throttle is also 
available. 


Lifting Equipment 


Three devices for performing lifting opera- 
tions are available from the Menasco Man- 
ufacturing Company, Burbank, Calif. The 
largest of these tools consists of a pair of 
hydraulically operated jaws mounted on a 


The Malabar elliptic spring remover 


three-wheel movable chassis. It is used to 
compress two-section elliptic springs and 
to withdraw them from car trucks. The 
50-ton hydraulic force necessary for this 
compression is applied to the jaws by 
means of the pump located near the front of 
the chassis. 

For servicing journals on loaded freight 
cars, the Malabar jack enables the opera- 


Malabar 
Lower—Portable hydraulic tool 
for working in cramped quarters 


Upper—The combination car and 


journal jack. 
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tor to inspect and replace the brasses. The 
car is lifted by spotting the jack under the 
sill. When the weight of the car is raised 
off the truck, the toe is swung under the 
spring bracket and the side frame is raised 
to permit the necessary work to be done 
on the journal. 

For performing work in cramped quar- 
ters Malabar Mobilpower Tool is used. 
It consists of a pumping unit and a 5-in. 
high hydraulic ram which has a lift of 
134 in. and can exert a force of 35 tons. 
The ram may be used either horizontally 
or vertically in places where a convention- 
al jack is impractical. The ram is spotted 
where desired and a 10-ft. length of high- 
pressure hose connects it to the pumping 
unit which is operated in a non-obstructed 
location. The entire tool is mounted on a 
hardwood carrying case. 


Carbide Lathe File 
For Hardened Steel 


A light weight cemented carbide file for 
bronze, brass and hardened steels is now 
available through distributors for the prod- 
ucts of Henry Disston & Sons, Inc., Phila- 
delphia, Pa. The filing surface of the tool 
is a carbide insert supplied by Carboloy 
Company, Inc., Detroit, Mich. The insert 
is 4 in. long by 34 in. wide and is single cut 


Light-weight cemented carbide 


with 34 teeth per inch on the same angle 
as standard mill files. At present, the file 
is being supplied in one shape, size and cut. 

The carbide insert is in one piece, thereby 
eliminating the objectionable joints in files 
composed of two or more inserts. When 
one face of the insert eventually becomes 
worn, the carbide insert can be turned over 
and the opposite face used, doubling the 
life of the tool. The holder is of aluminum, 
for light weight. 

The new tool has been designed primarily 
for deburring or chamfering hardened stecls 
which must be operated at speeds of 450 feet 
per minute on lathes: It cannot be used for 
the hand filing of metal. However, it may 
be used on molded plastics for hand filing 
of flat or convex surfaces on which it pro- 
duces a smooth finish and will not clog. 
Only very light pressure is required to use 
the file, the light weight of the tool alone 
being almost enough to produce excellent 
results on lathe work. 


Welding Equipment 


A line of cable splicers and electrode hold- 
ers for users of arc welding equipment is 
available from the Tweco Products Co., 
Wichita 7, Kan. The cable splicer is made 
of high-copper alloy and has a bolt clamp 
on each end to secure the cable ends. 

To splice cables the only tools required 


Equipment for electric welding—Above: Twe- 
cotong electrode holder—Below: Welding cable 
splicer 


are a screw driver to remove the fix 
sleeve which covers the cables, and a wrench: 
or pliers to clamp the cables. If desired, 
solder may be run between the two clamped 
cable ends to secure maximum efficiency 
To cover the full range of welding cable 
this splicer comes in three sizes. 

The electrode holders, known as Tweco- 
tong, are manufactured in two models. The 
A series is fully insulated, and the B series 
semi-insulated. Capacities for either mode 
are.300 amp. and %4-in. electrode, or SW 
amp. and %-in. electrode. Both are ton: 
type holders and feature molded laminated 
glass-cloth Bakelite insulation keyed to 
the holder casting. The tensioning spring 
seats on fibre upset washers and is pro- 
tected from spatter by Neoprene tubing. 
The fibre handle is ventilated to give a cool- 
running holder. 


Electrice 
Car Puller 


The Silent Hoist electric capstan car puller 
has its gearing totally enclosed with tie 
driving motor in a single unit which i 
said to be dirtproof, waterproof, and suit- 
able for out-of-door use. Within this er 
closure the worm-gear reduction runs M 
a continual bath of oil. 

Two sizes of this puller are available- 
The 7!4-hp. unit has a draw bar pull ù 


Driving unit for the electric capstan car pulle' 
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5,000 Ib., and the 15-hp. unit has a pulling 

capacity of 10,000 Ib. Either size may be 

had for 220/440-volt, 3-phase, 60-cycle a. c. 

service, as well as for d. c. application. 

These car pullers are available from stock 

at the Silent Hoist & Crane Company, 841- 
‘| 377 Sixty-third street, Brooklyn, N. Y. 


| Shop Lifter 


A compact portable elevator for position- 
ing heavy work, installing machine parts, 
and for loading and unloading motor trucks 
is available from the Somerville, Mass., 
Ban of Service Caster & Truck Division 
of Domestic Industries, Inc. 
The lifting platform is cranked up and 
down, while a specially designed automatic 
w clutch locks the load in any position. Cut 
© steel gears are used in the hoisting unit for 
long life and smooth operation. The lift- 


A compact portable elevator for positioning 
heavy work 


ing carriage is equipped with sealed ball 
bearings, while the guide wheels are of 
heat-treated steel. The hand crank raises 
the platform three inches with each revo- 
lution, and is removable. 

The lifter is easy to move about on its 
running gear of 4-in. roller-bearing casters. 
A foot-operated floor lock is standard equip- 
ment, and has a moulded-rubber pad on 
the bottom for floor protection. Specifica- 
tions include an overall height of 6 ft., a 
lift of platform of 4 ft. 8 in. from the 
floor, a lowered height of platform of 5% 
in, a platform size 24 in. square and a 
capacity of 500 Ib. 


The type of oil-lubricating device devel- 
Oped by the Magnus Metal Corporation, 
Chicago, for use on locomotive driving 
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Magnus Stop-Grab journal bearing 


journals is designed to increase the life 
of both journal bearings and lateral faces 
of boxes as much as three to five times, 
and greatly lengthen the road mileage be- 
tween classified repairs. This lubricator 
has been improved, as shown in one of the 
illustrations, by a new latching arrange- 
ment which gives rigid alignment between 
the driving box and the oil cellar, and a 
tight fit which prevents movement between 
the cellar and the box, thus reducing wear. 
The latches, formerly at the bottom of 
box, have been redesigned and placed at 
the sides, making the lubricator easier to 
operate and service. 

The Magnus journal lubricator pad for 
locomotive truck, trailer and tender jour- 
nals, also car journals dispenses entirely 
with the conventional type of packing. 
This device is designed to eliminate waste 
grabs and extensive applications in high 
speed passenger service are said to have 
shown superior results as compared with 
conventional packing previously used. This 


pad has been improved by sewing the cot- 
ton strands which draw the oil up from 
the cellar to the pad through the top fabric, 
thus assuring a more plentiful supply of 
oil to the journal. A still further improve- 
ment is the elimination of oil sub cellars 
formerly used in this assembly which pre- 
vents loss of oil by splashing and affords 
easier removal of the lubricator pad from 
the box in servicing. 

The new Magnus Stop-Grab journal 
bearing, shown in a second illustration, is 
made with ledges of brass 74e in. high ex- 
tending along the length of the bearing on 
both sides of the brass. These ledges are 
designed to retard waste-grabs and reduce 
running temperature by providing a ven- 
tilated air space between the lower edges 
of the bearing and the journal. 

The Magnus Twinplex hot-box alarm 
may be applied to a standard A. A. R. or 
other-type bearing. It consists of two 
brass tubes each having a small orifice 
sealed with fusible metal which melts at 
325 deg. F. If the bearing reaches this 
temperature, one of the tubes releases a 
distinctive and penetrating odor and at 
the same time the other tube releases a 
large volume of dense white smoke. The 
discharge continues until both tubes are 
empty, which requires about eight minutes, 
thus giving a positive alarm signal in case 
of an overheated bearing. The cartridge 
of the Twinplex hot-box alarm has re- 
cently been redesigned to prevent any leak- 
age of chemicals, by the use of a special 
sealing arrangement using conical-shape 
brass plugs and a heavier section of metal 
at the threaded end of the tube. 


Magnus locomotive journal lubricator with improved latching arrangement 
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Putnam Becomes Consulting 
Engineer of Car Institute 


Parmer CossLerrT Putnam has been ap- 
pointed consulting engineer to the Amer- 
ican Railway Car Institute, it has been 
announced by S. M. Felton, president. Mr. 
Putnam, who directed the design and de- 
velopment of the famous amphibian known 
as the DUKW or “Duck,” as well as the 
“Weasel” and many other weapons of 
World War II, will make, in cooperation 
with the railroads, a comprehensixe explor- 
ation covering, among other things, new 
materials and techniques developed during 
the war to ascertain possible applications 
for improving rail freight equipment. 

During the war, Mr. Putnam served as an 
assistant to Dr. Vannevar Bush, director 


Bachrach 


Palmer Cosslet Putnam 


of the Office of Scientific Research and De- 
velopment. In 1943, on a mission for the 
joint chiefs of staff to the various theaters 
of war, his task was that of developing the 
logistics and tactics of amphibious assault, 
and for a period he was on loan to, and on 
mission for, Admiral Louis Mountbatten, 
Supreme Allied Commander, Southeast 
Asia Command. Mr. Putnam was born in 
Canandaigua, N. Y., in 1900. He attended 
the Massachusetts Institute of Technology, 
where he received his bachelor’s degree in 
1923, and a master’s degree in 1924. He 
invented and developed the Smith-Putnam 
wind turbine, and is a director and chief 
consultant of Windpower, Inc. 


Gas-Turbine Locomotive 
a Practicability 


Dr. Joun I. YELLOTT, director of re- 
search, Bituminous Coal Research, Inc., in 
his first annual report presented at a meet- 
ing held recently at the Hotel Biltmore, 
New York, pointed out the practicability 
of a locomotive driven by a gas turbine and 
poweerd by pulverized coal. He described 
the coal-handling system which makes use 
of the “coal atomizer” to pulverize coal 
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to the necessary fineness, within the limi- 
tations of space and weight imposed by 
locomotives. He also described the use of 
small cyclone separators to remove 75 per 
cent of the fly ash from hot gas streams, 
which, freed from abrasive materials, may 
then be used to drive the turbine blades. 

“The new gas-turbine-locomotive,” Dr. 
Yellott said, “will use electric drive. It 
will be able to operate without a tender 
and will need no water. It will be con- 
siderably more efficient in cold weather 
than in hot weather.” He further stated 
that “the thermal efficiency of the gas- 
turbine locomotive at the rails is approxi- 
mately 20 per cent as compared with the 
efficiency of the present steam reciprocat- 
ing locomotive of 5 to 6 per cent.” 

According to Roy B. White, chairman of 
the Locomotive Development Committee 
and president of the Baltimore & Ohio, 
who presided at the meeting, the commit- 
tee has authorized the purchase of two 
full-size gas turbines and of special loco- 
motives in which to mount them. 


Ringberg Becomes Mechanical 
Engineer, Transportation Corps 


Emit G. RıNGBERG has resigned as me- 
chanical engineer of the Boston & Maine 
and Maine Central to accept the position 
as mechanical engineer, Army Service 
Forces, Transportation Corps, Rail Sec- 


tion, of the United States Army. His 
headquarters are at the New York Port | 
of Embarkation, Brooklyn, N. Y. Mr. | 
Ringberg returned to the Boston & Maine 


E G. Ringberg 


in March of this year from E. T. O. where 
as a Lieutenant Colonel he served as com- 


manding officer of the 764th Military Rail- | 


way Shop Battalion. 

Mr. Ringberg was born at Roxbury, 
Mass., on October 26, 1895. He is a grad- 
uate of the Mechanic Arts High School, 


nee ee 
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Orders and Inquiries for New Equipment Placed 
Since the Closing of the August Issue 


Freicut-Car ORDERS 


Road No. of cars Type of car Builder 
Central of Georgia .............ccc000e 200 50-Ton pulp-wood ....... Pullman-Std. 
Chicago & North Western ............... 140  70-ton covered hopper ... Bethlehem Steel 
Delaware & Hudson ..................04. 400 50-ton gondola ....... Bethlehem Steel 
Louisville & Nashville ................... 1,250 50-ton hopper ......... Pullman-Std. 

750 50-ton hopper ......... American Car & Fin. 

s y 1,000 50-ton box ............. Pressed Steel 
UMOn Ss Pacthe® ois jo ahead ome wn Ges 1,0001 OR PEAT TORETE ATA Pullman-Std. 

S00% 50-ton box ............. Pullman-Std. | 
500% 50-ton box ............. General American 
500*  50-ton automobile ..... American Car & Fdry 
Westera- Maryland S69).00eps aywie-ot aecens 2005 50-ton box ............. Bethlehem Steel 
Freicut-Car INQUIRIES 
Atchison, Topeka & Santa Fe .......... 1,750 SOR bok panerai ys se aaa nee IOA 
Detroit & Toledo Shore Line ............ 50 70-ton covered hopper 
Graysonia, Nashville & Ashdown ........ 50 70-ton covered hopper 
Great Northern oi onic: saver saa iyau nee en 500 SO-F0n. Dok. osata Ayo Aes AnS E AASER 


PASSENGER-CAR INQUIRIES 


Road No. of cars Type of car Builder 
Delaware, Lackawanna & Western ....... 15 Coaches 
2 Dining 
2 Tavern-lounge 


1To cost approximately $5,000,000. 
2 To cost $2,400,000. 

3 To cost $2,400,000, 
4 To cost $3,100,000. 
5 To be delivered early in 1947. 


Each car to be equipped with automobile loading device. 


Note:—The Southern has announced a program of modernization and improvement in its through 
passenger service which will involve re-equipping four trains (the “Crescent,” the “Royal Palm, 
the “Southerner” and the “Tennesseean”) with 147 new, lightweight, streamlined cars at an til 
mated cost of more than $15,000,000. As these trains are operated in rt over the beri 
of other lines, including the Atlanta & West Point, the Florida st Coast the Louisville & Nask 
ville, the New York Central and the Pennsylvania, as well as those of the Southern, the other roa 
will participate on a mileage basis in the buying of the equipment, of which the Southern’s sbare 
will be 101 cars costing over $10,000,000. The new equipment will include 59 all-room sleeping 
cars, 8 room-bar-lounge-observation cars, 4 room-bar-lounge cars, 13 diners, 35 coaches, 4 lounge 
cafe-coaches, 6 lounge-bar-coaches, 4 baggage-coaches, 4 baggage-dormitory cars and 10 post office oot 
How far and how fast this program can carried on, according to Ernest E. Norris, pres! FR 
of the Southern depends on an early and favorable I. C. C. decision on the road's petition for 
25 per cent increase in freight rates. 
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Boston, Mass. (1913), and of the Lowell 
Institute and the Massachusetts Institute of 
Technology (M. E., 1919; structural engi- 
neering, 1921, and E. E., 1923). He enter- 
ed railway service in 1916 as a draftsman 
in the employ of the Boston & Albany. 
During World War I he served with the 
14th Engineers (light railways), A. E. F., 
France. He returned to the B. & A. upon 
his release from the Army. In 1919 he was 
appointed assistant mechanical engineer of 
the B. & A.; in 1924, assistant mechanical 
engineer of the Maine Central, and in 1933, 
mechanical engineer both of the Maine 
Central and the Boston & Maine. He was 
superintendent of Concord, N. H., shops 
of the B. & M. from 1938 until 1943. Mr. 
Ringberg is a past president of the New 
England Railroad Club. 


A. S. M. Awards 


Tue American Society for Metals has 
announced that Dr. Edgar C. Bain has been 
awarded the Albert Sauveur Achievement 
Award for 1946. Dr. Bain is vice-president 
in charge of metallurgy and research of the 
Carnegie-IIlinois Steel Corporation, Pitts- 
burgh, Pa., and the award was made on 
the basis of his conception of a new ap- 
proach to the heat treatment of steel, which 
was begun approximately 15 years ago. 

Dr. Rufus E. Zimmerman has been 
elected to receive the medal of the Ameri- 
can Society for Metals for the advance- 
ment of research for 1946. Dr. Zimmer- 


man is vice-president in charge of research 
and technology of the United States Steel 
Corporation of Delaware. His offices are 
in New York and Pittsburgh. Award of 
the medal, plaque and citation will be made 
at the annual banquet of the American 
Society for Metals to be held in Atlantic 
City, N. J., on November 21 during the 
National Metal Congress and Exposition. 


First Baldwin Transfer Diesel 
Locomotive Test 


On July 10, a successful demonstration 
test run was made with the new Baldwin 
2,000-hp. Diesel-electric locomotive recently 
delivered to the Elgin, Joliet & Eastern for 
road transfer service on the Outer Belt Line 
around Chicago. About 100 railway officers 
and supply company representatives wit- 
nessed the test and were accommodated in 
three Rock Island coaches, coupled in be- 
tween the rear freight car on the train and 
two cabooses. 

Following an inspection of the locomotive 
at Gary, Ind., the test was conducted over 
the line of the E. J. & E. to Joliet, Ill., a 
distance of 47 miles with 0.33 per cent rul- 
ing grade. The consist and weight of the 
train were as follows: 63 freight cars, 4,284 
tons; 3 coaches, 210 tons; 2 cabooses, 36 
tons; total train weight exclusive of the 
locomotive, 4,530 tons. The locomotive 
handled the train smoothly during this test 
and without incident except a short delay to 


* * * 


set out a freight car which developed a 
hot box. : 

In previous non-official tests, this locomo- 
tive handled 2,932 tons on a 1.0 per cent 
ruling grade for the 73 miles between Wau- 
kegan, Ill, and Joliet, and loads up to 
6,000 tons on a 0.37 per cent ruling grade 
for the 13 miles between Hartsdale, Ind., 
and Gary. The fuel consumption in this 
service is 1.43 gal. of fuel oil per 1,000 
gross ton-miles. 


Bert M. Jewell Retires 


RETIREMENT of Bert M. Jewell as presi- 
dent of the Railway Employees Depart- 
ment of the American Federation of Labor, 
a post he had held since 1922, has been 
announced. His successor is Fred N. Aten, 
vice-president of the Brotherhood of Rail- 
way Carmen. 

Mr. Jewell was born in 1881 at Brock, 
Neb., and entered railway service at the 
age of 19 as a boilermaker’s apprentice 
at the High Springs, Fla., shops of what 
is now the Atlantic Coast Line. After he 
finished training he was a “boomer,” shift- 
ing from job to job and preaching the 
gospel of union organization in every shop 
he worked in. 

In 1912 he obtained a job with the Sea- 
board Air Line at Jacksonville, Fla., where 
he soon became active in brotherhood poli- 
tics, rising to the office of general chair- 
man on the Seaboard of the boilermakers’ 


A quarter-size locomotive model which will be shown at the Allied Railway Supply Association exhibit at the Hotel Sherman, Chicago, 
September 4, 5 and 6, by the Timken Roller Bearing Company—The boiler and cab are raised and lowered periodically to reveal the run- 
ning gear in operation—The journal boxes are cut away to disclose the roller bearings 
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union. In 1916 he obtained a “leave of 
absence” from the Seaboard to join the 
brotherhood’s grand lodge staff as an or- 
ganizer. During World War I he was 
assigned to the Washington office to rep- 
resent that union in negotiations with the 
government, and in this position he at- 
tracted the attention of labor leaders, who 
in 1918 made him acting president of the 
A. F. of L. Railway Employees Depart- 
ment. 


- 


ALLOYS DEVELOPMENT ComMpany.—Fred- 
erick D. Foote arid associates have pur- 
chased the interests of the estate of Beram 
D. Saklatwalla in the Alloys Development 
Company. These interests. include, among 
others, the Cor-Ten and Aldecor patents. 
Plans announced by Mr. Foote for the 
future of his company contemplate an ex- 
panded research program and a broadened 
engineering service to assist the trade in 
the proper employment of the properties 
of low-alloy, high-strength, corrosion-re- 
sistant steels. Research activities of the 
company are conducted in the research lab- 
oratory of the University of Pittsburgh. 

+ 


Sarety CAR HEATING AND LIGHTING 
Company.—Charles W. T. Stuart has been 
elected vice-president in charge of sales of 
the Safety Car Heating & Lighting Com- 
pany. Harry S. Clarke has joined the sales 
organization of Safety. The headquarters 
of both men are at New York. 

Charles W. T. Stuart is a graduate of 
the Drexel Institute of Technology. He 
began his business career with the Baldwin 
Locomotive Works in 1908. In 1909 he 


Charles W. T. Stuart 


became employed in the motive power de- 
partment of the Pennsylvania and in 1924 
joined Safety Car Heating & Lighting as 
a sales representative. In 1933, Mr. Stuart 
was appointed Southeastern district man- 
ager for the company and Philadelphia, 
Pa., manager of the Vapor Car Heating 
Company, and in September, 1943, became 
assistant to the president of Safety Car 
Heating & Lighting. Mr. Stuart is the 


502 


Ralph Budd Receives A.S.M.E. 
Honorary Membership 


AT a dinner given by the Railroad Di- 
vision of the American Society of Me- 
chanical Engineers at the Congress Hotel, 
Chicago, on the evening of August 7, the 
day prior to the opening of the meetings 
of the Mechanical and Purchases and 
Stores Division, Association of American 
Railroads, Ralph Budd, president of the 


Supply Trade Notes 


author of the book “Car Lighting by Elec- 
tricity”, which was originally published 
in 1921 and 1922 as a series of articles in 
the Railway Electrical Engineer. 

Harry S. Clarke was born in 1921 at 
Newport, R. I. He is a graduate of Lehigh 
University, (January, 1943), where he re- 
ceived the degree of Bachelor of Science 
in Business Administration. In March, 
1942, he joined the United States Marine 
Corps Reserve and after graduation from 
Lehigh was sent to Parris Island, S. C., for 
basic training. In April of that year he 
was sent to Officer Candidate School at 
Quantico, Va., where he received a com- 
mission as second licutenant in June, 1943. 


Lt. Harry S. Clarke 


In December, 1943, he went to the Solomon 
Islands and from there participated in the 
initial landings on Guam and Iwo Jima. He 
was promoted to first lieutenant in Decem- 
ber, 1944, and was presented the Purple 
Heart medal for wounds received in action 
on Guam. He returned to the United 
States in November, 1945, and was hon- 
orably discharged from the Marine Corps 
in February, 1946. 


Arr Repuction Sates COMPANY.— 
Stephen H. Newburn has been appointed 
manager of the Air Reduction Sales Com- 
pany’s Detroit, Mich., district, to succeed 
G. J. Dekker, who was recently elected 
vice-president of the Ohio Chemical & Man- 
ufacturing Co., an Air Reduction subsidiary. 
A. C. Brown, Jr., succeeds Mr. Newburn 
as manager of the Cleveland, Ohio, district. 


Chicago, Burlington & Quincy, was pre- 
sented with honorary membership in the 
Society. The award was made three years 
ago, but the exigencies of wartime prevent- 
ed its presentation earlier. 

Following the dinner, Samuel O. Dunn, 
editor, Railway Age, and chairman, Sim- 
mons-Boardman Publishing Corporation, 
delivered an address on the effect of new 
economic precepts in interfering with 
progress. 


Stanvakp Or COMPANY (INDIANA)— 
G. K. Squier, formerly assistant manager 
of railway sales, the Standard Oil Company 
(Indiana), has been appointed manager of 
railway sales to succeed J. Clay Lee, who 
has retired after more than 40 years’ service 
with the firm. 

J. Clay Lee left the Chicago, Milwaukee, 
St. Paul & Pacific in 1906 to join Stand- 
ard of Indiana as a member of the traffic 
department in the Chicago general office. 
In 1919, he joined the Chicago sales divi- 
sion, where he eventually became district 
superintendent. In 1922 he was transferred 
to the position of district superintendent at 
Peoria, Ill. Later in 1922, he became also 
assistant manager of the Mankato, Mim, 
sales field. In 1926 he was transferred to 
Duluth, Minn. ; in 1928 to Kansas City, Mo, 
and in 1931 to Detroit, Mich. Mr. Lee was 
appointed assistant manager of the railway 
sales department, with headquarters in the 
general office, in 1933, and became man- 
ager in 1934. 

G. K. Squier joined the company in 1923 
as a member of the first sales training 


G. K. Squier 


school at the Whiting, Ind., refinery. He 
became a lubricating engineer at Detroit 
in 1924, and was transferred to the general 
office in 1925. After serving with subsidi- 
aries from 1930 to 1938, he returned to the 
parent company in charge of the automo- 
tive division of the sales technical service 
department in the general office. In 1 3 
he became assistant manager of railway 
sales. 
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Bubp Company.—Robert A. Lancaster 
s been appointed regional sales manager 

the Budd Company, San Francisco, 
lif. Mr. Lancaster is a graduate of the 
gineering school at the University of 
irginia. He joined Budd in 1933, when 
> worked at various jobs in its railroad 
ops during the building of the “Pioneer 
ephyr.” He served as service engineer 
wr several of Budd’s early stainless steel 
‘ains, later becoming contact engineer on 
1e sales staff. During the war he repre- 


Robert A. Lancaster 


sented the company’s war service division 
m the west coast and became railway dis- 
trict sales manager at the war’s termina- 
tion. 


+ 


CrtarK EguipMent ComranY.— William 
C. Polk has been appointed national rail- 
way representative for the Clark Tructrac- 
tor division of the Clark Equipment Com- 
pany, Battle Creek, Mich., with headquar- 
ters in Chicago. In his new position, Mr. 
Polk, who has just been released from three 
years’ service in the Navy, will coordinate 
all activities applicable to the special ma- 
rerial-handling and industrial haulage prob- 
l ems faced by the railroads throughout the 
mation, with particular emphasis being 
placed on unification of rail freight transits. 
Before entering the service, Mr. Polk was 
~ales representative with the Clark Truc- 
tractor Battle Creek division. He had 
previously been engaged in freight traffic 
work with the Southern Pacific. 

+ 


GENERAL ELrecTRIC Company.—Reor- 
ganization and expansion of the General 
Electric Company's Apparatus Depart- 
ment’s Special Products Division, calling 
for establishment of four separate sections 
and a marketing and promotion group, has 
been announced by Warren C. -Hutchins, 
manager of the division. Under the ex- 
pansion, a Laboratory Products Section 
will be responsible for pioneering sale of 
apparatus developed by the company’s lab- 
oratories. Other sections created are: a 
Power Rectifier Section, responsible for 
electronic equipment to deliver direct-cur- 
rent power for electrolytic processes, mines 
and railways; a Process Instrumentation 
Section, responsible for sale of equipments 
for measurement and control of a process; 
and an Educational Section, responsible for 
sale of all Apparatus Department products 
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to educational institutions. In addition to 
the four new sections, a special group has 
been created for promotional activities of 
the Special Products Division. 

i + 


MonarcH MACHINE TooL COMPANY.— 
N. H. Critton, formerly district manager in 
Newark, N. J., íor the Monarch Machine 
Tool Company, has been appointed Eastern 
sales manager with headquarters in New 
York. Mr. Critton also will supervise an 
export sales staff now being organized. 
F. J. Griffis of the Eastern sales staff will 
succeed Mr. Critton as district manager in 
Newark. 

¢ 


MipvaLE Company.—Raymond H. Ro- 
mig has been appointed district manager 
in Washington, D. C., for the Midvale 
Company. He succeeds Herbert H. Moffitt, 
who has retired. 


INTERNATIONAL NICKEL COMPANY, INc.— 
R. W. Mason, Jr., formerly associated with 
the Lithium Company, Newark, N. J., has 
joined the development and research divi- 
sion of the International Nickel Company, 
Inc., with headquarters at the technical sec- 
tion of the division in the General Motors 
Building, Detroit, Mich. 

eo 


GrayBAR Exectric Company.—N. E. 
Olsen has been appointed manager at New 
Haven, Conn., for the Graybar Electric 
Company to succeed the late G. C. Kren- 


N. E. Olsen 


ning. J. E. Carroll succeeds Mr. Olsen 
as manager at Syracuse, N. Y. Mr. Olsen 
joined the company 24 years ago as as- 
sistant office salesman in New York, and 
became manager at Syracuse in 1930. 

+ 


WYANDOTTE CHEMICALS CORPORATION.— 
Plans have been announced by the Wyan- 
dotte Chemicals Corporation for the ex- 
penditure of $25,000,000 for additions and 
enlargements to its present plants within 
the next eighteen months. 

The improvements will include the erec- 
tion of a new synthetic detergent plant and 
the erection of new plants to increase pro- 
duction of chlorine, calcium carbonate and 
soda ash. 

Improvements in the present method of 
producing caustic soda will also be a fea- 
ture of the expansion program. 


Wayne B. O’'NeuL has established a 
railroad and automotive supply business at 
118 New Montgomery street, San Fran- 
cisco, Calif. Mr. O'Neill was born in 1907 
in Salt Lake City, Utah. He began his 
carcer during summer vacations from high 


Wayne B. O'Neill 


school by working in the Denver & Rio 
Grande Western shops at Denver, Colo. 
After attending the University of Colorado, 
Mr. O'Neill, in September, 1928, was ap- 
pointed sales and service engineer of the 
railroad and transportation department of 
the Johns-Manville Sales Corporation, with 
headquarters in Seattle, Wash. He later 
was transferred to San Francisco. 
+ 

UNITED States STEEL Corpor TION, 
CaRNEGIE-ILLINOIS STEEL CORPORATION.— 
J. Lester Perry, who rose from a steel 
plant clerk to the presidency of Carnegie- 
Illinois Steel Corporation, retired August 
1 as head of this U. S. Steel subsidiary to 
become assistant to the president of United 
States Steel Corporation. Charles R. Cox 
succeeds Mr. Perry as president of Car- 
negie-IIlinois. 

J. Lester Perry, a native of Worcester, 
Mass., began his business career as a cost 
clerk in the Worcester operations of Amer- 
ican Steel & Wire Company on his gradua- 
tion from high school in 1899, two years 
before the United States Steel Corporation 
was formed. He was transferred to the 
operating end of the industry as a foreman 
of the cold rolling department in 1913. 
From then on he rose rapidly- in the 
Worcester plants of American Steel & 
Wire through the positions of assistant 
superintendent and superintendent, becom- 
ing manager of the company’s Worcester 
district in 1928. He was appointed vice- 
president of the company in charge of 
operations in 1933, with headquarters in 
Cleveland, Ohio. Two years later Mr. 
Perry became president of the Tennessee 
Coal, Iron & Railroad Company, at Bir- 
mingham, Ala., another U. S. Steel sub- 
sidiary. On January 1, 1938, he became 
president of Carnegie-IIllinois Steel Cor- 
poration, with headquarters in Pittsburgh. 

Charles R. Cox has been president of 
National Tube Company, a U. S. Steel 
subsidiary, since March, 1943. He joined 
the National Tube Company in 1934 as 
general superintendent, Ellwood Works. 
In 1936 he became vice-president in charge 
of operations; in 1941, executive vice- 
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president; and 1943, president of National 
Tube. Mr. Cox was born in Schenectady, 
N. Y., in 1891 and educated at New York 
University. He started his business career 
in 1914 with Marwick, Mitchell-Peet & 
Co., chartered accountants, New York. 
From 1918 to 1920 he was affiliated with 
the United States Shipping Board Emer- 
gency Fleet Corporation. In 1920 he came 
to Pittsburgh with the Crucible Steel Com- 
pany of America, and from 1930 to 1934 
was associated with Babcock & Wilcox 
Tube Company, Beaver Falls, Pa. Mr. 
Cox was in personal charge of the ord- 
nance development at the Christy Park 
works of National Tube in McKeesport, 
Pa. 
+ 


UNITED States STEEL Suppty COMPANY. 
—Leslie B. Worthington, vice-president in 
charge of sales of the United States Steel 
Supply Company (a subsidiary of the Unit- 
ed States Steel Corporation) at Chicago, 
has been elected president, with the same 
headquarters, succeeding Ernest E. Aldous, 
who has retired after 45 years of service 
with U. S. Steel subsidiaries. 

+ 

JoHNS-MANVILLE CorroraTION.—George 
R. Tierney has been appointed division sales 
manager, Pacific division, transportation 
department, of the Johns-Manville Corpo- 
ration, with headquarters in San Francisco, 
Calif. Mr. Tierney entered the service of 
Johns-Manville in 1919 and was appointed 
assistant division sales manager in 1939. 
John H. Goodwin succeeds Mr. Tierney as 
assistant division sales manager at San 


Francisco. 
+ 


MINNEAPOLIS - HONEYWELL REGULATOR 
Company.—Maurice A. Eastin has been 
appointed eastern zone manager of the rail- 
way controls division of the Minneapolis- 
Honeywell Regulator Company. 

Maurice R. Eastin is a graduate of the 
University of Illinois (1935). He joined 
the New York Central System as special 
engineering apprentice in 1933, and, in 1940, 
was appointed electrical inspector of that 
road, with headquarters at Indianapolis, 
Ind. Entering the United States Navy 
in 1942, he served in Newfoundland and in 


Maurice R. Eastin 


the United States, until placed on inactive 
duty as a lieutenant commander U.S.N.R., 
in 1946. Mr. Eastin holds a patent on an 
electronic temperature control. 
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Horus Inpustries, Inc.—Holub Indus- 
tries, Inc., a new concern recently organ- 
ized by Bert E. Holub, formerly general 
manager of Ideal Industries, has begun the 
manufacture of electrical and mechanical 
products in its new plant at 413 DeKalb 
avenue, Sycamore, Ill. Gordon W. Wetzel, 
formerly Mr. Holub’s assistant at Ideal, is 
sales manager of Holub Industries. Mr. 
Wetzel was recently released from the 
armed forces after 39 months’ service. 


+ 


ELECTRIC STORAGE BATTERY COMPANY.— 
Kenneth W. Green has been appointed as- 
sistant purchasing agent of the Electric 
Storage Battery Company, Philadelphia, 
Pa., manufacturer of Exide batteries. 

Kenneth W. Green is a graduate elec- 
trical engineer of Lehigh University (1924). 
After graduation he took the students’ 
training course at the Bethlehem Steel 
Company and worked in its electrical de- 
partment for three years. He joined the 
sales staff of the Pittsburgh (Pa.) branch 
of Electric Storage Battery in 1927, where 
he served for five years. In 1937 he was 


Kenneth W. Green 


appointed manager of railway sales. He 
became manager of the engineering sales 
division and the railway division, upon their 
merger early this year. 
+ 
Transport Propucts CorroraTIoN.—The 
Transport Products Corporation, with head- 
quarters at Louisville, Ky., has been organ- 
ized to merge the Power Gates Company 
and the Signal division of the Peerless Man- 
ufacturing Company. The engineering and 
supervisory staffs, as well as all plant per- 
sonnel of both organizations, have been re- 
tained by the Transport Products Corpora- 
tion. 
+ 
BetteNporF Company.—The Bettendorf 
Company, Bettendorf, Iowa, has recently 
acquired manufacturing and sales rights for 
the self-contained passenger-car window 
curtain of R. C. Pratt design. These man- 
ufacturing and selling rights also extend to 
include a new Pratt Venetian blind which 
is built into a unit extruded-aluminum 
frame for passenger-car windows. 
+ 
INDEPENDENT PNEUMATIC Toot Com- 
PANY.—lIndependent Pneumatic Tool Com- 
pany, of Chicago, manufacturer of Thor 


portable pneumatic and electric tools, has 
announced the opening of a new branch 
sales office in St. Paul, Minn., located at 
220 West Seventh street. It is managed 
by Joseph A. Bell, for the past six years 
sales representative of the company in that 
area. The new office will serve all of Min. 
nesota, the eastern portions of North an 
South Dakota, northwest portion of Wi- 
consin, and the upper Michigan. 
© 
CLEVELAND CRANE & ENGINEERING Cow- 
PANY.—Herbert T. Florence has been elect- 
ed president and general manager of the 
Cleveland Crane & Engineering Co., Wick- 
liffe, Ohio. Mr. Florence has been gener! 
manager of the company since 1938 x 
vice-president since 1941. A. C. Garnet, 
formerly secretary and treasurer, has bee 
appointed vice-president and treasurer. 
+ 
H. K. Porter COMPANY, AMERICAN-Foit 
Pitt Serine Diıvision.— The H. K. Porter 
Company, Inc., has announced the purchase 
of the business of the American Spinal 
Spring & Manufacturing Co., Pittsburgh, 
Pa. The new acquisition, together with 
the present Fort Pitt spring plant, will be 
operated as the American-Fort Pitt spring 
division. 
+ 
ASSOCIATION OF MANUFACTURERS 0f 
Culen Car WHEELS.—Clifford M. Stoner 
has been appointed executive vice-president 


of the Association of Manufacturers of 


Chilled Car Wheels. 


Clifford M. Stoner is a graduate of t | 


University of Minnesota (1924), with « 
degree of bachelor of science in civil engi- 


Clifford M. Stoner 


neering. He began his career working on | 


tunnel construction in California and later 
joined the engineering department of the 
Elgin, Joliet & Eastern. He was appointed 
engineer on the staff of the Association 0! 
Manufacturers of Chilled Car Wheels " 
1934, and in 1937 was placed in charge °! 
engineering, design and statistics. In 1942 
he became director of research. During the 
past several years Mr. Stoner has served 
on various committees in the wheel industr 
and is chairman of the committee on we 
design. He has also represented the Whee 
Association before several of the commit- 
tees of the Association of American Rail- 
roads and American Railway Engineer 
Association on matters involving car whet! 
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..-and the ENTIRE INDUSTRY gains 


These resident inspectors and their as- 
sistants have an important job to do. 
They work for the Association of Manu- 
facturers of Chilled Car Wheels. At 
regular intervals they hold meetings to 
keep themselves up to date on inspection 
practices throughout the country. From 
their pooled knowledge come benefits 
not only to the car wheel industry but 
to the entire railroad field. 


As a result of its uninterrupted pro- 
gram of activities — a progressive pro- 
gram marked by ever-advancing stand- 
ards of testing and checking techniques 
— AMCCW realizes its original three- 


fold aim of uniform specifications, uni- 
form inspection, uniform product. 


These inspectors come together from 
posts in individual plants of AMCCW 
members. Each makes his headquarters 
with a leading wheel manufacturer — 
one who has voluntarily agreed to be 
bound by the Association’s rigid code. 
From a system of uniform reports and 
constant supervision by a corps of 
traveling general inspectors, AMCCW 
personnel succeed in adding a wide, 
universal viewpoint to the specific jobs 
of helping highly responsible manu- 
facturers to maintain wheel quality. 


230 PARK AVENUE, NEW YORK I7, N.Y. + 445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 
Organized to achieve: Uniform specifications — Uniform inspection — Uniform product 


Evectro- Motive Division, GENERAL Mo- 
Tors CorroraTION. — The Electro - Motive 
Division of the General Motors Corpora- 
tion has broken ground at La Grange, Ill., 
for an engineering and experimental build- 
ing. All engineering department effort will 
be combined under one roof in the new 
building, which will be a one- and two- 
story structure, 145-ft. by 388-ft., with 
facilities for experimental locomotive as- 
sembly. 

Victor E. Rennix, district sales manager 
of the Electro-Motive division, has been 
appointed Chicago regional sales manager, 
with headquarters at Chicago, succeeding 
Clyde A. Sattley, who has retired. 

Victor E. Rennix was born at Dublin, 
Ireland, and is a graduate of the Drexel 
Institute of Science and Industry at Phil- 
adelphia, Pa., and of the University of 
Pennsylvania. After working in various 


Victor E. Rennix 


minor capacities with the Baldwin Loco- 
motive Works he became zone sales man- 
ager, sales engineer, and in 1937 district 
sales manager of the New York region. 
Two years later Mr. Rennix was appointed 
assistant district manager, with head- 
quarters at Chicago. For one year begin- 
ning in 1942 he served with the War Pro- 
duction Board at Washington, D. C., 
returning to his former position in De- 
cember, 1943. In February, 1944, Mr. 
Rennix joined Electro-Motive as district 
sales manager. 
+ 


S. Karpen & Bros.—The transportation 
seating division of S. Karpen & Bros. has 
opened a showroom and sales offices at 
624 South Michigan avenue, Chicago, to be 
occupied by the George B. Cross Company, 
exclusive sales agent for Karpen trans- 
portation seating. The officers of the com- 
pany are: George B. Cross, president; B. 
Williams, vice-president ; and R. G. Brooks, 
treasurer. C. A. VanDerveer, Jr., is the 
eastern representative. 


+ 


FarrBanks, Morse & Company.—C. H. 
Morse, III, vice-president in charge of re- 
search, patents and the western pump divi- 
sion of Fairbanks, Morse & Co., has been 
appointed also vice-president in charge of 
manufacturing plants and operations, suc- 
ceeding to the duties of A. E. Ashcraft, who 
has retired but will continue as a director 
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of the company. Henry M. Haase, assist- 
ant manager of the Beloit (Wis.) works 
of Fairbanks, Morse, has been appointed 
works manager, succeeding 4. C. Howard, 
who has resigned. 


+ 


WESTINGHOUSE ELECTRIC CORPORATION.— 
The Westinghouse Electric Corporation has 
started construction of a new plant, ware- 
house and office building on an eight-acre 
site in the geographical center of St. Louis, 
Mo. The repair section of the plant will 
be given over to the rejuvenation of Diesel- 
electric motors and generators for railroads, 
light traction apparatus and transformers, 
and the rebuilding of motors for mills and 
shops. 

+ 


NATIONAL Tuse Comraxy.— The Na- 
tional Tube Company, a subsiidary of the 
United States Steel Corporation, has an- 
nounced an extensive program of improved 
facilities in the plants at Lorain, Ohio, and 
Gary, Ind., to enable the company “better 
to meet the estimated future demands for 
steel pipe.” 

John E. Goble, vice-president of National 
Tube, has been elected president of Na- 
tional, succeeding Charles R. Cox, who has 
become president of Carnegie-Illinois Steel 
Corporation, another U. S. Steel subsidiary. 
William F. McConnor succeeds Mr. Goble 
as vice-president in charge of sales of the 
National Tube Company. 

John E. Goble was born at Margaret, 
Tex., in 1895, and began his business career 
as a production worker in oil fields near 
Petrolia, Tex. After serving in the armed 
forces during World War I, he returned 
to the Texas oil fields, serving as a driller 
until 1925, when he joined the Oil Well 
Supply Company as South American rep- 
resentative, with headquarters at Maracaibo, 
Venezuela. In 1929 Mr. Goble became as- 
sistant manager of the export division, with 
headquarters at New York; in 1931, man- 
ager of that division, and on January 1, 
1936, vice-president of National. 

William F. McConnor began his career 
as an apprentice engineer with the York 
Manufacturing Company, York, Pa., in 
1914 following his graduation from Lehigh 
University’s engineering school. He went 
with the National Transit Company at Oil 
City, Pa., in 1915, as a draftsman and de- 
signer on Diesel oil and gas engines for 
pipe lines. Two years later he joined Na- 
tional Tube in the Pittsburgh engineering 
department, where he worked closely on 
pipe engineering problems. He was named 
assistant superintendent of construction in 
building additions to the company’s Christy 
Park Works at McKeesport for increased 
war production in World War I. After 
the war, he stayed on at Christy Park as 
construction engineer, directing the build- 
ing of new facilities for the manufacture 
of large diameter welded pipe. In 1920 
Mr. McConnor became assistant superin- 
tendent of the large pipe department at 
Christy Park, and from 1923 to 1931 was 
an assistant to the vice-president, opera- 
tions, on steel distribution and seamless 
pipe. He was assistant general manager 
of sales from 1931 to 1936. Mr. McConnor 
is a member of the American Iron & Steel 
Institute and the American Petroleum In- 
stitute. 


SKF Inpvustries, Inc.—T. I. Haley an 
A. C. Barth, field representatives, respec 
tively, in the Portland, Ore., and Dalla 
Tex., offices, have rejoined SKF afte 
service in the armed forces. Other ne 
field representatives are J. K. Reddin; 
Philadelphia, Pa., office; L. E. Jacob 
Buffalo, N. Y.; W. S. Corneille, Milwa 
kee, Wis.; F. O. Hamlet, Chicago; G. E 
Mayhew, Cleveland, Ohio; B. J. Frake 
Detroit, Mich.; C. L. Eberlein, Atlan 

+ 

CINCINNATI MILLING AND GRINDING M: 
cHINES, Inc.—John E. Lynch, for 14 year 
manager of the Cincinnati, Ohio, sales o 
fice of Cincinnati Milling and Grinding M 
chines, Inc., has been appointed manger 
of the New York office. Carl M. Bea 
has been appointed to manage the Detrot 
Mich., office. E. F. Render has been trans 
ferred from Syracuse, N. Y., to Detrot 
and W. Kent Mathias has been transferred 
from the factory to Syracuse. 

+ 


A. M. Byers Company. — George È. 
Coffey has been appointed manager of tht 
Chicago Division of the A. M. Byers Cor 
pany, with offices in the Conway building. 
succeeding W. A. Taylor, resigned. 

George B. Coffey is a graduate of th 
University of Indiana (1924). He ha 


G. M. Coffey 


been with the Byers Company since 19 
He is president of the Bridge & Building 
Mens Association and a member ot t“ 
American Society of Heating and Ve 
tilating Engineers. 
+ 

Bascock & WıLcox Tuse ComPANY- 
Joseph T. Ryerson & Son, Inc., a steel di 
tributor with warehouses in eleven cit 
has been appointed distributor of B. & W 
electric resistance welded boiler tubes. 

+ ‘ 

Parker APPLIANCE Company.—D. ° 
Cameron has been appointed assistant 8% 
eral sales manager of the Parker Applian’ 
Company, Cleveland, Ohio. Harvey ’ 
Schroeder, formerly district sales manas‘. 
in Los Angeles, Calif., has been appoints 
manager of the newly created Pacific a 
sion. In his new post, Mr. Schroeder s*° 
ceeds Paul Locklin, who has resigned 3 
maneger of the Los Angeles manufacturine 
division which, with the Pacific sales di“ 
trict, is being combined into a single ai 
Coast organization. J. E. Murphy has beet 
appointed manager of distributor sales. 
ý 
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fast freight schedules 


In 1945, agricultural, animal and manufactured products consti- 
tuted 60% of the thirty-six million tons of freight carried on the 
Nickel Plate. 


Much of this traffic calls for extremely rapid transportation, and 
to aid in maintaining the necessarily fast schedules for heavy 
trains, the Nickel Plate employs a fleet of fifty-five modern Lima- 
built 2-8-4 steam locomotives, placed in service during the last 


five years, 


"S 


LIMA N 


LIMA LOCOMOTIVE WORKS AZU works 2 INCORPORATED, LIMA, OHIO 


September, 1946 


INCORPORATED 


10 


Hewitt-Rosins, Inc.—The Hewitt Rub- 
ber- (Buffalo, N. Y.) division of Hewitt- 
Robins, Inc., has moved its Philadelphia 
(Pa.) district office and warehouse, from 
20 South Fifteenth street to 401 North 
Broad street, as part of an over-all expan- 
sion program. The new location is under 
the supervision of C. F. Holden and Jack 
T. Sheldon. 

+ 


Unitep States RUBBER COMPANY.— 
United States Rubber Company’s Koylon 
foam seating division has announced the 
appointment of J. F. Cordell as special 
sales representative for the Chicago area. 
Mr. Cordell’s duties include the sale both 
of transportation mattresses and seating 
material to mid-western railroads. Prior 
to this appointment, Mr. Cordell was with 
the Army Air Forces as a navigator, with 
the rank of first lieutenant. Before his 
war service, he was employed five years 
by Bendix Products. 

The United States Rubber Company has 
announced the purchase of a government- 
built plant in Fort Wayne, Ind., for the pro- 
duction of industrial rubber products. The 
plant, built in 1941 by the Reconstruction 
Finance Corp. for the Studebaker Aviation 
Corp., was used during the war for the 
manufacture of aircraft engine gears. 

Fort Wayne will specialize in the manu- 
facture of automobile rubber parts other 
than tires and tubes. Other products will 
include ‘rubber-bonded grinding wheels, in- 
dustrial adhesives, rubber-covered rolls, 


General 


Frank E. Cuesuire, formerly master 
mechanic of the Missouri Pacific at Osawa- 
tomie, Kan., has been appointed chief 
mechanical officer of the Chicago, Indian- 
apolis & Louisville, with headquarters at 


Frank E. Cheshire 


Lafayette, Ind. Mr. Cheshire was born at 
Cumberland, Md., on April 27, 1898. He 
received his higher education at the Poto- 
mac State College, Keyser, W. Va., and the 
Davis-Elkins College, Elkins, W. Va., and 
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rubber-lined tanks and pipes, and vibration 
absorption mountings for radios, railroad 
cars, street cars, air-conditioning equip- 
ment, etc. 


Obituary 


Epwarp J. GARRIGAN, director and vice- 
president .in charge of sales of the Okonite 
Company, died at his home in Rutherford, 
N. J., on July 4. Mr. Garrigan was 62 


Edward J. Garrigan 


years old. He was closely identified with 
the electrical industry for 45 years, the lat- 
ter half with Okonite. He was born in New 


Personal Mention 


entered railway service in 1915 as a special 
apprentice in the employ of the Baltimore 
& Ohio at Keyser. He subsequently served 
as work inspector and assistant foreman at 
Keyser, and repair accountant, shop foreman 
and general foreman at various points on 
the road. In July, 1926, he went with the 
Missouri Pacific as assistant general in- 
spector in the mechanical department, with 
headquarters at St. Louis, Mo. In 1927, 
he was appointed general inspector, and 
in March, 1940, assistant superintendent of 
the car department. In February, 1942, Mr. 
Cheshire was furloughed to serve with the 
armed forces. He returned to the Missouri 
Pacific in June, 1945, and was appointed 
master mechanic of the Central Kansas and 
Colorado division. According to J. W. 
Barriger, president of the Monon, Mr. 
Cheshire, as chief mechanical officer, will 
have primary responsibility for specifying 
the kind and amount of mechanical equip- 
ment required in the extensive moderniza- 
tion program contemplated by this railroad, 
which includes complete Dieselization of 
Monon service, both passenger and freight. 
+ 

N. R. Ross; mechanical engineer of the 
Great Northern at St. Paul, Minn., has re- 
tired because of ill Pu 


W. A. SLATER has been appointed me- 
chanical inspector, Atlantic Region, of the 
Canadian National, with headquarters at 
Moncton, N. B. 


York and educated in its public schook, 
later receiving his electrical training at the 
Pratt Institute. His early career started in 
the New York Telephone Company's engi. 
neering department. He later joined the 
Western Electric Company as an electric: 
inspector. He next served as general s+ 
perintendent of the Waterbury Companys 
wire and cable mill, subsequently moving 
to Schenectady, N. Y., as superintendent o 
the General Electric Company’s cable plant 
there. In 1924 after having been general s. 
perintendent of the Habirshaw Electr: 
Cable Corporation, Mr. Garrigan joing 
Okonite and was appointed factory sals 
manager, charged particularly with ther 
sponsibility of developing a market for t 
products of Okonite’s newly formed afiliat, 
the Okonite-Callender Cable Company, In, 
which was established as a separate mit 
to make paper-insulated power cables fo 
the utilities. In 1937 he was elected vie 
president and sales manager and in 1% 
was elected a director and vice-president x 
charge of sales. 


+ 


CarLos Dorticos of Chicago, retire 
transportation specialist of the General 
Electric Company, died July 25, at Pon- 
land, Maine. 

+ 


HaMILton W. BAKER, president of the 
American Locker Company, Inc., since its 
organization in 1931, died on June 14 at 
his home in Chestnut Hill, Mass. 


F. R. Denney, mechanical engineer o 
the Texas & Pacific at Dallas, Tex., has 
been appointed assistant mechanical super- 
intendent, with headquarters at Dallas. Mr. 


F. R. Denney 


Denney was born at Fortsville, Ind, on 
April 20, 1902, and is a graduate of Purdue 
university. He entered railway service 1 
1924 as an apprentice in the employ of th 
Cleveland, Cincinnati, Chicago & St. Lous. 
He subsequently served in supervisory C3- 
pacities until 1930, when he resigned to 
serve as service engineer of the Super- 
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FOR 40 ADDITIONAL C&O LOCOMOTIVES 


September, 1946 


ALL 40 of the recently ordered 2-8-4’s for the Chesapeake & Ohio will 
be equipped with Boosters*. Initial drawbar pull for these 460,000-Ib 
freight locomotives will be almost exactly one-fifth greater because of 
this supplementary power unit. 

The Chesapeake & Ohio is thoroughly familiar with performance 
of Booster-equipped locomotives — it has equipped more than 200 
locomotives with Boosters during the last 22 years and all 50 of its 
previously ordered 2-8-4’s are Booster-equipped. 

Greater drawbar pull at speeds up to 25 and 30 mph is of definite 
advantage — in both freight and passenger service. Investigate the 
possibility of equipping new or existing locomotives with the Franklin 
Locomotive Booster. Full engineering information is available on 


request. 


*Trade Mark Reg. U.S. Pat. Off. 


NEW YORK e CHICAGO ge MONTREAL 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER ° COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS * DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ¢ FLEXIBLE JOINTS ° 
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BEATTY Engineering 


puts that Plus in BEATTY machines 


B ack of the 
¢olid, money-making 
Performance of 


BEATTY Machine stands 


every 


the sound, seasoned 
judgement of a BEATTY 
engineer, This broad 
engineering experience 
represents an Important 
bonus in every machine 
thet bears the BEATTY 


fame. 
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MACHINE AND 


MFG. COMPANY 
HAMMOND, INDIANA | 


heater Company. On May 29, 1933, Mr, | 
Denney became a machinist in the emplo; 
of the T. & P. He then served successively 
as foreman, chief draftsman, mechanical ir- 
spector, assistant master mechanic, master 
mechanic and mechanical engineer, 


C. E. Miter has been appointed superi 
tendent, air-brake equipment and steam 
heat, of the New York Central System 
with headquarters at New York. 


W. H. ELsynerR, chief draftsman of ty 
Great Northern at St. Paul, Minn, k: 
been appointed mechanical engineer, wit 
headquarters at St. Paul. 


Francis B. Lewis, mechanical engine 
of the Union Pacific, has been appointed 
general safety agent, with headquarters 
before at Omaha, Neb. 


H. G. Woovson has been appointeds 
fice assistant to the general mechanic 
superintendent of the New York, Na 
Haven & Hartford, with headquarters 7 
New Haven, Conn. 


H. D. Ho tts, chief draftsman oi t 
Texas & Pacific at Dallas, Tex., has bes 
appointed mechanical engineer, with hei: 
quarters at Dallas. 


Master Mechanics and 
Road Foremen 


Davin Hinton RicuMonp, who has be: 
appointed master mechanic of the Ches 
peake & Ohio at Peru, Ind., as announce 
in the July issue, was born on Decemb 
27, 1897, at Milton, N. C. He attended higt 
school from 1920 to 1922 and had thre 
years of mechanical engineering at tt 
West Virginia University (1922 to 1951 


D. H. Richmond 


From 1914 to 1918 served as a machinist 
apprentice in the employ of the American 
Locomotive Company at Paterson, N. J 
He then served as a machinist with the 
Covington Machine Company, Covington, 
Va.; as a machinist at the Washington 
Navy Yard, and as a machinist for the 
Newport News Shipbuilding and Drydock 
Company. In 1919 he returned to the 
American Locomotive Company as assistant 
machine shop foreman at Pittsburgh, Pa, 
and in 1920 was transferred to Richmond. 
Va., as machine shop foreman. He awe 
the employ of the C. & O. in October, 19%. 
as a machinist. In 1927 he became a ma- 
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WELVE years ago the first installation of Security Circulators was 


made on a locomotive of the Illinois Central, No. 2429 being equipped 


with four circulators. 


+ 
Since that time, every year has seen a continually widening recogni- 
tion of the many advantages of Security Circulators for improving loco- 


motive performance. Today, more thar. 6600 Security Circulators have 


been ordered by forty-five different railroads. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK « CHICAGO 
S E C UCR EEN CIRCULATOR DIVISION 
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BRICKSEAL 


REFRACTORY COATING 


ABRASION 


Protect ION against abrasion is an 
outstanding advantage of Brickseal. 
Here are two refractory bricks, one 
coated with Brickseal, the other un- 
coated. They were heated to more than 
2000°, taken directly from the furnace, 
cooled and shoved against an emery 
wheel. Hot and cold, the Brickseal- 
treated brick resisted the abrasion —see 
below. 


Brickseal consists of high fusion clays 
and metal oxides combined in oil. Fur- 
nace heat burns away the oils and vitri- 
fies the clays and metals which penetrate 
deeply into the pores, cracks and joints. 
Brickseal prevents cracking, spalling 
and slagging regardless of sudden tem- 
perature changes. Brickseal is also a 
mortar for laying up refractory walls. 


* Compare the Brick- 
seal-treated brick at 
the left to the un- 
treated at the right. 


on your 


} 
| 


emery wheel j 


Two bricks bonded 
together and par- 
tially coated with 
Brickseal will be 
mailed to you on 
request. 


SEAL 
COATING 


BRICK 
REFRACTORY 


5800 So. Hoover St., Los Angeles, Calif. 
1029 Clinton $t., Hoboken, New Jersey 
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chinist at Russell, Ky.; in 192% night en- 
ginehouse foreman at Ashland, in 1929 chief 
inspector at the Huntington, W. Va., shops; 
in 1931 inspector of standards; in 1933 in- 
spector of service tests, in 1938 mechanical 
inspector (system), and on June 6, 1946, 
master mechanic of the Chicago division. 


O. L. Hope has been appointed master 
mechanic of the Missouri Pacific with head- 
quarters at Osawatomie, Kan. 


J. M. Wuaten, master mechanic of the 
Missouri Pacific at St. Louis, has retired. 


U. F. Tren, general foreman, locomotive 
department, of the Missouri Pacific at St. 
Louis, Mo., has been appointed master me- 
chanic, with headquarters at St. Louis. 


E. R. Hanna, master mechanic of the 
Missouri Pacific at Nevada, Mo., who has 
been granted a leave of absence due to 
illness. 


J. WALKER has been appointed acting 
master mechanic of the Missouri Pacific, 
with headquarters at Nevada, Mo. 


G. Lususauan, general foreman of the 
Chesapeake & Ohio at Clifton Forge, Va., 
has been appointed master mechanic at 
Stevens, Ky. 


C. D. ALLEN, master mechanic of the 
Cincinnati division of the Chesapeake & 
Ohio, with headquarters at Stevens, Ky., 
has been transferred to the Huntington 
division with headquarters at Huntington, 
W. Va. 


G. E. Bett, assistant master mechanic 
of the Illinois Central at Hazel Crest, Ill., 
has been appointed master mechanic, with 
headquarters at McComb, Miss., succeed- 
ing A. D. Haley, who has been assigned 
to other duties because of ill health. 


GREGOR GRANT, division master mechanic 
of the Canadian Pacific at Winnipeg, Man., 
has been appointed division master me- 
chanic, with headquarters at Nelson, B. C. 


ARTHUR BAYNHAM, locomotive foreman 
of the Canadian Pacific at Winnipeg, Man., 
has been appointed division master me- 
chanic, with headquarters at Winnipeg. 


Shop and Enginehouse 


J. N. Martin, superintendent of locomo- 
tive shops of the New York Central, at 
Beech Grove, Ind., has retired. 


PETER Baron, division master mechanic 
of the Canadian Pacific at Nelson, B. C., 
has been appointed works manager of the 
Ogden shops at Calgary, Alta. 


B. L. THOMPSON, night superintendent 
at the Point St. Charles shops of the Ca- 
nadian National, has been appointed super- 
intendent of the Fort Rouge shops, Win- 
nipeg, Man. 


Car Department 


S. G. PETERSON, general foreman, car 
department, of the Seaboard Air Line at 
Portsmouth, Va., has been appointed super- 
intendent car department, with headquarters 
at Norfolk, Va. Mr. Peterson was born 
on September 10, 1900, at Perth Amboy, 
N. J. He attended Cooper Union School 
of Engineering for one year and entered 


railroad service in October, 1920, as a 
draftsman for the New York Central. He 
transferred his services to the Seaboard, 


Steven G. Peterson 


also as a draftsman, in April, 1925, and in 
May, 1932, became shop engineer at Nor- 
folk. Mr. Peterson was appointed assistant 


master car builder for the system in De- | 


cember, 1940; and general foreman of the 
Portsmouth (Va.) shops in July, 1944. 


Tuomas B. Davis, whose appointment 
as master car builder of the Western Mary- 
land, with headquarters at Hagerstown, 
Md., was announced in the July issue, was 
born on September 28, 1904, at Baltimore, 


Thomas B. Davis 


Md. He entered railroading in 1922 as a 
clerk in the maintenance of equipment de- 
partment of the Western Maryland. He 
became a carman apprentice, and on com- 
pletion of apprenticeship worked in various 
capacities until he was appointed car fore- 
man at the Baltimore terminal in August, 
1937. Mr. Davis became traveling general 
car foreman in April, 1943, with headquar- 
ters at Hagerstown, and master car builder 
on May 16, 1946, 


Obituary 


FRANK J. Toppinc, master mechanic of 
the Chesapeake & Ohio at Huntington, W. 
Va., died on July 4. A sketch and photo- 
graph of Mr. Topping appeared on page 
386 of the July issue following his ap- 
pointment to the position of master me- 
chanic at Huntington. 
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Our Interest Does Not End 


With The Delivery 
of Your Diesels 


yo General Motors Diesel locomotives 
are built to run at peak performance at all 
times. But, being mechanical, they must be effi- 
ciently maintained and operated to assure that 
high degree of performance. 


Our Instruction Car is a familiar sight on cus- 
tomer-railroads the country over. It has given 
instruction to all classes of railroad personnel. 
Lower operating costs and higher efficiency have 
been the result. 


The Electro-Motive Diesel Locomotive School 
at La Grange serves much the same purpose in 
training the supervisory maintenance and oper- 
ating personnel of customer-railroads. 


Spacious, well-equipped classrooms are pro- 
vided. Modern teaching aids make the course 
interesting as well as instructive. Motion pic- 
tures, slide films, charts and cut-away equipment 
are used extensively. Near by in the plant, loco- 
motives in all states of construction are available 
for observation. 


With the additional instructors and classroom 
facilities now available in the new Service Build- 
ing, the school is in a better position than ever to 
serve our railroad customers. 


For full details, including a quick day-by-day look 
at the course, a brief, illustrated booklet is avail- 
able to any railroad man serving in executive or 
supervisory capacity. Write to D. H. Queeney, 
Service Manager, Electro-Motive Division, 
General Motors, La Grange, Illinois. 


This is only one of the plus values that goes with the purchase of General Motors Diesel locomotives. 


hal OTIVES 


CEME NTOS 


can be done with these up-to-the 
minute presses. They combine 
modern structural design with the 
usual Thomas inbuilt ruggedness 
and dependability. Wide range 
of sizes and capacities. Write 
for Bulletin 307. 


NORTE SA. 


The sides of this dump bottom gondola, were 
increased to 7’ height for coke service. 


If you require standard or special type cars, we offer 


“p ROMPT DELIVERY”. Flat, gondola, box, tank and pas- 


senger cars are available for rebuilding to meet your requirements. 


D EPE N DAB LE S ERV l C E — Competent engineering, well 


equipped shops and experienced personnel mean long service life in our 


rebuilt cars. 


PUEBLO, COLORADO 


SHOPS LOCATED AT 


CHICAGO, ILLINOIS 


CHICAGO FREIGHT CAR & PARTS CO. 


228 North La Salle Street 
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Chicago 1, Illinois 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ. 
ing to the manufacturers, preferably 
on company letterhead, giving ti 
State the name and number of 
bulletin or catalog desired, when it 
mentioned. 


Spruit Bart Beartnc.—Split Ballbearing 
Corporation, Lebanon, N. H. Thirty-page 
catalogue -No. 84 gives specifications « 
sizes, load ratings, etc., on a complete lix 
of divisible race ball, roller and thn: 
bearings. Illustrates actual operation. 

+ 


CamocraPHs.—Air reduction, 60 Es 
Forty-Second street, New York 17. Tx 
page illustrated bulletin describing {iw 
No. 4 and No. 5 Camographs for mëz 
gas cutting of straight lines and irregx 
shapes from templates. 


Spray EguipMent.—Eclipse Air Brè 
Co., 427 Park avenue, Newark 7, N. |, 
forty-four-page catalogue 86, in three o 
ors, describes the complete line of Eclipse 
low-pressure spray equipment. Preset: 
a series of simple tests by which any spry 
equipment user can easily judge the val: 
of low-pressure spray equipment, follow 
by information on all Eclipse equipmes 
now available. Application photogrzp: 
supplement the product detail. 

+ 


WELDMENTS.—Lukenweld, Inc., 279 |: 
kens building, Coatesville, Pa. “Weldmes 
Designed and Fabricated by Lukenweld’ : 
26-page booklet printed in color, illustrates 
typical Lukenweld products, machining ax% 
finishing operations, and inspection and test- 
ing facilities. 

+ 


Gooprıcu Booxrers.—B. F. Goodiè 
Company, Akron, Ohio. “Industrial Rubber 
Products,” a 28-page pocket-size bookie 
lists the Goodrich line of flat transmissie 
and conveyor belting, fractional horsepowe 
V-belts and sheaves, hose and hose ct 
plings, packing, hard and sponge mute. 
etc. “You've Got Something There’ 3 
22-page booklet discusses the need for sus: 
gestions to better operations and the best 
fits derived from such suggestions. Car- 
toon sketches illustrate points discussed. 

+ 


Borer Wasuinc.—National Aluminate 
Corporation, Paige-Jones Chemical Co. 
6226 West Sixty-sixth Place, Chicago 8 
Bulletin No. 461, entitled “Boiler Repairs 
Zero in Five Years!” discusses the result: 
obtained on eight Duluth, Missabe & Iron 
Range articulated locomotives through the 
use of the circulating cool-down system 
of boiler washing and the Nalco water 
treatment. 


Miscellaneous Publications 

“Corrosion CONTROL IN Arr CONDITION- 
ING.” —Mutual Chemical Company of Amet- _ 
ica, 270 Madison avenue, ton 16. 
A 16-page booklet, Serial No. 35, 
“Corrosion Control in Air Conditioning: 
The Chromate Treatment of Their Water 
Systems,” explains how to employ ¢h 
to the best advantage in various central sys 
tems of unit air conditioners. 
chromate consumption and the effects of 
chloride concentration. ~ = 
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“Say, did you notice that those 
A-3 Ride-Control Trucks shown at 
the Allied Exhibit in Chicago last 
month were equipped with UNIT 
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MILLING MACHINES ° 


MiTOMATIC PROFILE MILLING 


BRONZE DRIVING BOX LINERS 


@ This setup proved a real timesaver. It's a 
CINCINNATI 28” x60" Vertical Hydro-Tel Milling 
Machine equipped with a 360° Automatic Pro- 
filing Attachment for milling profiles in bronze 
driving box liners from a master template. The 
Hydro-Tel mills both flat sides, machines com- 
pletely around the four edges, and mills two 
sets of grooves in four settings of the work, and 
at a considerable saving in time and cost per 
piece. 9 The cincinnati Hydro-Tels are ideal 
for railroad shops because they are capable of 
taking heavy cuts and handling a wide variety 


of operations. Perhaps you could use this 


equipment profitably. Our engineers will be 
glad to talk it over with you. 4 The 28” series 
CINCINNATI Vertical Hydro-Tel Milling Machines 
are available in three table travels, 60", 96” 
and 120”. Complete details may be obtained 
by writing for catalog M-1284. Sweet's Catalog 
File for Mechanical Industries contains a brief 
description of these machines. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI 9, OHIO, U. S. A. 


BROACHING MACHINES ° 


CUTTER SHARPENING MACHINES 


RAILWAY 
MECHANICAL ENGINEER 


1946 Mechanical and Electrical 
Meetings 


This issue of the Railway Mechanical Engineer brings 
to you a report on two events of major interest to 
railroad mechanical and electrical men—one, the meet- 
ings of the Co-ordinated Mechanical Associations held 
at Chicago during the week ending September 7 and 
the other, the coming meeting of the two A. A. R. 
Electrical Sections to be held at Chicago, October 22 

to 25. 

, The meetings of the four mechanical associations— 
' The Railway Fuel and Traveling Engineers’, The Car 
` Department Officers’, The Locomotive Maintenance 
Officers and the Master Boilermakers’—were the first 
full meetings to be held since 1941 and the exhibit 
of the Allied Railway Supply Association was the 
first exhibit to be held since that year. 

The total attendance—2,343 persons—is an indica- 
tion not only of the interest in the work of the several 
groups but is also evidence of the increasing influence 
of the associations, the members of which are the men 
who are out in the far corners of the country super- 
vising the operation of the motive power and car 


equipment of the railroads and the maintenance of that 


same equipment in shops, engine terminals and car 
repair and servicing yards. The reports and the dis- 
cussion in the pages of this issue which deal with the 
technical aspect of the job of running the mechanical 
end of the railroads show what a complex job that is 
getting to be and how necessary it is to bring together 
the ideas of the many thousands of men who are a 
part of it. The Chicago meetings accomplished that 
purpose and it is our privilege to present the report 
of those meetings for the benefit of those who could 
not attend. 

The meetings of the two A. A. R. Electrical Sections, 
to be held at the Hotel Sherman, Chicago, October 22- 
25. marks a resumption of full-scale meetings with 


Rai Mechanical Engineer 
OCTOBER, 1946 


associated exhibits by the Railway Electric Supply 
Manufacturers Association. Seven years have elapsed 
since the R. E. S. M. A. held its last exhibit, and it 
was five years ago in 1941 that the Electrical Section 
of the Mechanical Division held its last meeting; that 
was a three-day session. The Electrical Section of 
the Engineering Division also held a three-day meeting 
in 1941. Since that time, the various technical com- 
mittees of the Engineering Division have made reports, 
but their consideration has been limited to the Com- 
mittee of Direction and no general meetings of the 
section have been held. 

The electrical groups have shown a persistence of 
effort which through the depression and the war has 
been restricted by circumstance. They have come 
through alive with an enormous amount of work to do. 
Since the electrical associations started to function in 
1908 (then, respectively, the Association of Car Light- 
ing Engineers and the Committee on Electricity, A. R. 
A.), the amount of electrical equipment on railroads 
has increased many times and has grown enormously 
in complexity. Things which have come into being 
completely since then are electric welding, air condi- 
tioning, mercury and fluorescent lighting, streamline 
trains, Diesel locomotives, train communication, etc. 
As one man put it, there is scarcely a thing on the rail- 
road now that does not have a wire on it, somewhere. 
And in recent years, railroads have had to adopt many 
things without the benefit of recommendations worked 
out by discussion among themselves. As an example. 
the caboose power supply question is in almost complete 
chaos. There are almost as many different ideas of 
how it should be developed as there are railroads. The 
forthcoming convention will provide what has become 
a rare opportunity to find out what is available and 
to determine the best way to make it serve the railroads. 
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~ Two Electrical Sections To 


K. H. Gordon 


J. M. Trissal 


Electrical Section 
A. A. R. 
Engineering Division 


W. S. Lacher 


Officers 


J. M. Trissal, chairman, superintendent of communications and electrical engineer, 


Illinois Central, Chicago. 


K. H. Gordon, vice-chairman, assistant electrical engineer, Pennsylvania, Phila- 


delphia, Pa. 


W. S. Lacher, secretary, Electrical Section, Engineering Division, A. A. R., Chicago 


The Electrical Section, Engineering Division, A. A. R., will hold a one-day meeting, 
Tuesday, Oct. 22, 1946, in the Gray Room, Hotel Sherman, Chicago, 9:30 a. m. 


Program 


Address of welcome by J. B. Akers, chairman of Engineering 
Division, (chief engineer, Southern, Washington, D. C.) 

Address of the Chairman and Report of Committee of Direc- 
tion by J. M. Trissal, chairman of the Electrical Section, (super- 
intendent of communications and electrical engineer, Illinois 
Central, Chicago.) 


Reports of the Committees 


Committee 1—Power Supply 

The report of this committee will be supplemented by a paper by 
H. F. Brown, engineer electric traction, New York, New Haven 
& Hartford, on electric power for Diesel-electric locomotive shops. 


Committee 2—Electrolysis 

G. M. Magee, research engineer of the Engineering Division, 
will present an outline of an extension of the investigation of 
the corrosion of steel in concrete which it is proposed to carry 
out in 1947, 

A. E. Archambault, chairman, (assistant engineer, New York 
Central), will review the work of the Correlative Committee on 
Cathodic Protection which met in St. Louis on August 19-21, 
with which the A. A. R. has been identified by four representa- 
tives. 
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Committee 3—Overhead Transmission Line and Catenary 
Construction 


K. H. Gordon, chairman, (assistant electrical engineer of Penn- 
sylvania, Philadelphia, Pa.) will review the work of the AAR- 
E.E.I. Joint Engineering Committee which was responsible for 
the development of the Specifications for Electric Supply Lines 
with the Facilities of Steam Railroads, that were recently adopted 
by the two parent organizations. 


Committee 4—Standardization of Apparatus and Materials 
Committee 5—Electric Heating and Welding 

Committee 6—Application of Motors 

Committee 8—Protective Devices and Safety Rules 
Committee 9—Track and Third Rail Bonds 


Committee 10—I]lumination 

The report of this committee will be supplemented by an ad- 
dress by H. H. Helmbright, lamp department, General Electric 
Company, Cleveland, Ohio. 


Committee 11—Design of Indoor and Outdoor Substations 


Committee 13—Application of Corrosion-Resisting Materials 
to Railway Electrical Construction 


| Engineer 
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[old Meetings in Chicago 


L. J. Verbarg 


G. E. Hauss J. E. Gardner 


J. A. Andreucetti 


Eleetrical Section 
A. A. R. 
Mechanieal Division 
Officers 
L. J. Verbarg, chairman, air conditioning engineer, Missouri Pacific, St. Louis, Mo. 
G. E. Hauss, first vice-chairman, electrical supervieor, Baltimore and Ohio, Cin- 


cinnati, Ohio. 
J. E. Gardner, second vice-chairman, electrical engineer, Chicago, Burlington and 


Quincy, Chicago. 
J. A. Andreucetti, secretary, chief electrical engineer, Chicago & North Western, 


Chicago. 


The Electrical Section, Mechanical Division, A. A. R., will hold a three-day meeting, 
W ednesday, Thursday and Friday, Oct. 23, 24 and 25 at the Hotel Sherman, Chicago 


The Section will receive and discuss reports of 
technical committees on the following subjects: 


Car Air Conditioning Equipment 

Car Electrical Equipment 

Automotive and Electric Rolling Stock 

Applications of Radio and Communication Systems to Rolling Stock 
Electric Welding 

Locomotive Electrical Equipment 
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R.E.S.M.A. To Exhibit in Chicago 


For the first time in seven years, the Railway Electric Supply Manufacturers 
Association will hold an exhibit in conjunction with meetings of two A. A. R. 
Electrical Sections in the Hotel Sherman, Chicago, October 22-26, 1946 


J. S. Hagan 


Railway Electric Supply Manufacturers 
Association 


Officers 


President: H. A. Morrison, Railway Mechanical Engineer, Chicago 

Sr. Vice-President: A. L. McNeill, The Okonite Co., Chicago 

Jr. Vice-President: L. A. Spangler, Westinghouse Electric Corporation, Chicago 
Secretary-Treasurer: John McC. Price, Allen-Bradley Company, Chicago 


Directors 


hairman: J. S. Hagan, Westinghouse Electric Corporation, Chicago 
. J. Burd, Cutler-Hammer, Inc., Chicago 
. B. Miller, Loeffelholz Co., Milwaukee, Wis. 
. G. Durham, Albert & J. M. Anderson Mfg. Co., Chicago 
é B Harlow, Benjamin Electric Mfg. Co., Chicago 
. G. 
I 


ie) 


Knappenberger, Electric Storage Battery Co., Chicago 
Callow, Waukesha Motor Company, Waukesha, Wis. 
rlos Dorticos, General Electric Company, Chicago 

K. Lofton, the Dayton Rubber Mfg. Company, Chicago 
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Exhibit Directory 


Allen-Bradley Co., Milwaukee 4, Wis. Booths Nos. 54 and 55. 
Represented by: J. J. Mellon, Henry Rosenkranz, John McC. 
Price, R. C. Thompson, C. T. Roy, E. P. Weller, D. L. 
Anderson and G. A. Meyers. 


Albert & J. M. Anderson Mfg. Co., Boston 10, Mass. Booths 
Nos. 49 and 50—Power plugs and receptacles, battery charging 
plugs and receptacles, welding accessories, heavy-duty knife 
switches, the Multi-tap and BSC multiple outlet devices, and 
Eitherends. Represented by: Harry G. Durham, P. H. 
McNay, F. C. Messenger, James B. Luck, Alf E. Anderson, 
Jr. William B. Pearce and Benjamin Hamilton. 


Becker Brothers Carbon Co., Cicero 50, Ill. Booth No. 57— 
Carbon brushes and contacts. 


Benjamin Electric Mfg. Company, Des Plaines, Ill. Booths Nos. 
ll and 12—“Steelite” Armor-Clad lighting units, Type RR 
equipment (two-piece heavy-duty industrial lighting units), 
pit and tunnel lighting units, viaduct reflectors, elliptical angle 
reflectors, RLM dome reflectors, “Stock-bin-lites,” Type 
“TX-40” fluorescent units, Type “II-G” fluorescent units, 
floodlights, “Column-lites,” motor driven signals, new com- 
mercial fluorescent units and new industrial fluorescent units. 
Represented by: A. E. Swedenborg, C. F. Stranberg, L. J. 
Cahill, D. W. Fuller and R. J. Mors. 


George R. Berger, Chicago 5, Ill. Booth No. 9—Excel axle 
generator drive and Griplex axle pulleys. Represented by 
George R. Berger. 


Booth No. 14—Elec- 
Represented by: 


James G. Biddle Co., Philadelphia 7, Pa. 
trical instruments and scientific apparatus. 
Adolph Zell. 


W. H. Brady Company, Eau Claire, Wis. Booth No. 32—‘Quik- 
Labels” for coding electric wiring. Represented by: Carl 
G. Howard. 


Bussman Mfg. Co., St. Louis 7, Mo. Booth No. 53—Buss Fuse- 
trons, Buss Super-Lag fuses, Buss fustats and other Buss 
fuses. Represented by: L. E. Edwards, A. A. Sommer, E. 
J. Gasser, C. E. Grover and C. H. Sinn. 


Crouse-Hinds Company, Syracuse 1, N. Y. Booth No. 10— 
Display of a line of condulets and floodlights applicable to 
the railway field. Represented by R. P. Northrup, W. L. 
Johnson, P. H. Massman and C. Dubsky. 


Cutler-Hammer, Inc., Milwaukee 1, Wis. Booths Nos. 46 and 
47—Motor control, electric brakes, limit stops, safety switches, 
magnetic clutches and accessory apparatus, lifting magnet 
control, drum control, and a new line of heavy duty push- 
button stations. Represented by: C. J. Maloney, F. J. Burd, 
E. L. Singler, Ralph Davis, P. S. Jones, F. A. Wright, E. 


G. Peterson, L. P. Niessen and K. H. Melzer. 
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The Dayton Rubber Manufacturing Company, Dayton 1, Ohio. 
Booths Nos. 20 and 21—One-half scale model of a new light- 
weight V-belt gear box drive for generators up to 30 kw. 
using short endless 2-in. V-belts. New removable, link-type 
connector for 2-in. belts. Represented by: E. K. Lofton, 
James T. Hamilton, Tim Stikkers, L. K. Covelle and E. J. 
Schmidt. 

Thomas A. Edison, Incorporated, Storage Battery Division, West 
Orange, N. J. Booth No. 22—Samples of cell parts and cells 
of sizes used for assembling batteries for car lighting and air 
conditioning services as well as for caboose communication 
power supply. Backdrop showing a photograph of one of 
the “Daylights” and a typical 25-cell battery assembled in 
five 5-cell trays. Represented by: G. E. Stringfellow, L. E. 
Gunther, J. J. Hughes, O. A. Neidermeyer, R. H. Weeks, 
Jr., G. J. Mertz, C. F. Holcomb, L. R. Oswald and D. G. 
Ihrig. 

The Electric Storage Battery Company, Philadelphia 32, Pa. 
Booth No. 56—Cut-away batteries showing internal construc- 
tion, and large pictures showing typical battery applications. 
Represented by: Geo. H. Bond, H. F. Sauer, C. C. Wilson, 
R. O. Miles, H. S. C. Folk, W. H. Payne, W. R. Knappen- 
berger, G. V. Cripps, A. O. Ridgely and E. H. Watkins. 

General Electric Company, Schenectady 5, N. Y. Booths Nos. 
4 and 5—An operating exhibit of a motor-generator for axle 
drive and an Amplidyne booster inverter for a.c. power supply 
for passenger cars, water cooler, welding electrodes for inert 
welding applications, photographs of Amplidyne equipment. 
Represented by: B. S. Pero, J. R. Alexander, Jack Hause, 
G. E. Saunders, Paul Lebenbaum, Lynn Covey, C. W. Downs, 
C. C. Bailey, H. H. Helmbright, F. W. Peters, W. E. Lynch 
and W. G. Ferguson. 

Gould Storage Battery Corporation, Depew, N. Y. Booth 52— 
Storage batteries for all railway applications including car- 
lighting and air conditioning batteries, and motive power bat- 
teries for electrical industrial trucks. Represented by: H. S. 
Carlsen, R. C. Cragg, W. W. Halsey, E. C. Kopper and H. 
A. Matthews. 
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K. W. Battery Co., Chicago, Ill. Booth No. 24K. W. bat- 
teries for train lighting, and .air conditioning, and control. 


Represented by: P. H. Simpson, O. R. Hildebrandt and W. 
L. Loewenherz. 


Loeffelholz Co., Milwaukee 4, Wis. Booth No. 48—Train line 
connectors, air conditioning outlets and lighting fixtures. 
Represented by: John S. Taylor and George B. Miller. 


Luminator, Inc., Chicago, Ill. Booths Nos. 7 and 8—Full size 
mock showing new developments in railway car lighting. Rep- 
resented by: Albert L. Arenberg, Edward C. Zimmerman, 
Wm. Merlin Adrian, Robert G. Nordquist, Howard A. Cron- 
miller, Emmett E. Kraybill, Vernon H. Heins, Raymond 
Lewen, Leslie Brewer, Carl T. Huber, Orval W. Rahn, Lyle 
N. Snavely, John Paszkiet, Thomas Ross and Joseph P. 
Gaynor. 


E. A. Lundy Company, Inc., New York 17, N. Y. Booths Nos. 
40, 41 and 42—Chrysler Airtemp radial compressor, Aerofuse 
air conditioning outlets, Nicad nickel cadmium batteries. Rep- 
resented by: E. A. Lundy, Edgar L. Morris, Harold G. Curry 
and Bruce I. Elliott. 


Mars Signal Light Co., Chicago, Ill. Booth No. 45—An operat- 
ing exhibit including a type WR 5000 A combination white 
and red light with dynamotor and automatic air control; type 
OS 250-RE 14 combination stationary headlight and red fig- 
ure 8 oscillating lights with automatic air control; type 
R 250 oscillating red figure 8 steam locomotive light with 
automatic control.. Type RR 250 portable rear train oscillat- 
ing figure 8 red light with automatic control; type RE 12 
portable rear train oscillating figure 8 red light with auto- 
matic control; Diesel locomotive flush mounted headlight; 
type T. L. 25 tender back-up light; type T. L. 26 tender 
back-up light with red shutter device. Represented by: A. 
E. Ganzert, A. C. Huhler, C. L. Abrams, W. P. Donaghy, 
L. C. Bond and J. D. Kennelly. 


McKinley-Mockenhaupt Co., Chicago 6, Ill. Booth No. 25— 
Insulating bushings and multi-angle soldering tools; solderless 
connectors and lugs (Dossert Mfg. Corp., Brooklyn, N. Y.) ; 
rubber sockets, rubber plugs, rubber safety handles and cord 
sets (Ericson Mfg. Company, Cleveland, Ohio); “Abolite” 
porcelain enameled steel reflectors and floodlights (The Jones 
Metal Products Co., West Lafayette, Ohio) ; renewable fuses 
and fuse plugs, non-renewable fuses (Pierce Renewable Fuses, 
Inc., Buffalo, N. Y.); and directive lighting and work light 
units (Swivelier Company, New York, N. Y.). Represented 
by: Benjamin P. McKinley, George E. Mason, Paul A. 
Heise, Lee P. Barsi, Thomas W. Quilter, Donald T. Quilter 
and Leo G. Mockenhaupt. 


Minneapolis-Honeywell Regulator Company, Chicago 11, I. 
Booth No. 34—Electronic air conditioning control equipment 
for railway passenger cars, Electronic journal alarm system 
for hot box detection and pneumatic control exhibit for Diesel- 
electric locomotive engine water temperature control. Rep- 
resented by: K. W. Schick, M. R. Eastin, V. D. Wissmiller, 
A. G. Buckley and R. A. Beveridge. 


The Okonite Company, Passaic, N. J. Booth No. 38—Oko- 
prene-protected railroad wires and cables; a chart showing 
how these wires and cables can be applied to various types of 
railroad problems. Represented by: J. D. Underhill, A. L. 
McNeill, A. L. McNeill, II, J. J. O’Brien, R. B. Zane and 
F. J. White. 


Pyle-National Company, Chicago 51, Ill. Booth No. ——Ex- 
hibiting: Locomotive and car fixtures and fittings, turbo- 
generators, headlights, floodlights, conduit fittings, plugs and 
receptacles and safety switches. Represented by: W. A. Ross, 
J. A. Amos, J. V. Baker, C. H. Barton, W. W. Booth, M. 
M. Connell, W. H. East, C. S. Geis, E. H. Hagensick, G. 
J. Loewe, T. W. Milligan and J. L. Reese. 


Railway Mechanical Engineer, New York 7, N. Y. Booth No. 
23—Books and magazines. Represented by: F. J. Fischer, 
S. W. Hickey, C. W. Merriken, E. L. Woodward, Maurice 
Peacock and A. G. Oehler. 
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Railway Purchases and Stores, Chicago 6, Ill. Booth No, 6— 
Copies of magazine. Represented by: Edward Wray, K. F. 
Sheeran and J. P. Murphy, Jr. 


The Safety Car Heating and Lighting Company, Inc, New 
York 17, N. Y. Booths Nos. 13 and 14—Exhibit of lighting; | 


motor-alternator control equipment including regulators and 
relays; large scale pictures of air conditioning equipment and 
genemotor applications; descriptive literature. Represented 
by: C. W. T. Stuart, L. Schepmoes, J. Kennedy, J. S. Henry, 
C. A. Chasey, E. F. Leherissey, C. A. Pinyerd, E. K. Gold- 
schmidt and H. K. Williams, Jr. 


Vapor Car Heating Co., Inc., Chicago, Ill. Booths Nos. 1, 2 
and 3—A “4516” steam generator, and an exhibit stand show- 


ing the Vapor zone loop system of car heating including a | 


trainline, end valve, joints and couplers, and the “955” Vapor 
regulator with “1671” electric cut-out valves and fin radiation, 
to demonstrate latest type of thermostatic control for railway 
passenger equipment. Represented by: L. H. Gillick, J. G. 
Clark, F. R. Rutherford, D. J. Jones, Dayton Brundage, A. 
P. Stikkers, William Orr, F. Burns, C. E. Krupp, E. A. 
Russell, E. H. Burgess, T. J. Lehane and W. M. Smith. 


Waukesha Motor Company, Waukesha, Wis. Booths Nos. 17, 
18 and 19—Railway-type ice-engine air conditioning wi, 


railway-type 714-kw. engine-generator unit, evaporative sub- | 


cooler, sectional-type propane fuel supply cabinet, railway- 
type 25-kw. Diesel or propane, engine-generator unit. Rep- 
resented by: L. W. Melcher, N. H. Willis, F. A. Fosdal and 
C. G. Callow. 


Westinghouse Electric Corporation, Chicago 6, Ill. Booths Nos. 
15 and 16—Passenger car fans, a.c. water coolers for pas- 
senger cars, De-ion circuit breaker panelboards for cars, rail- 
road radio mobile and fixed type transmitters and receivers 
Represented by: J. A. Schoch, C. A. Schmidt, E. S. Strout, 
P. H. Grunnagle, Mr. C. A. Emery, W. G. Brooks, L. A 
Spangler, C. B. Bruse, D. D. Loos and D. H. Pollard. 


Daniel Woodhead Company, Chicago 6, Ill. Booth No. 43- 
Protex and Vaprotex portable lamps, bunghole lamps, rubber 
covered attachment plug caps, rubber covered cord connector, 
watertite sockets and lamp receptacles, rubber covered sockets, 
wire strippers and automatic cord winder. Represented by: 
James A. Edmonds, John G. Hopkinson, Jr., M. J. Korak 
and Raymon M. Smith. 


Electric locomotive built in 1895 by John Garlick, of Paterson, N. J— 
Electrical equipment by H. Hathaway 


Overall length, 8 in.; diameter of drivers, 2 in.; gauge, 1% in. The bres 
field is a permanent horse shoe magnet, mounted longitudinally with 

open end toward the rear of the locomotive. The four-pole armature ha 
four-segment commutator are mounted on a longitudinal shaft, on the ee 
end of which is a single worm-gear meshing with a spur gear mount pe 
the rear axle. Power supplied through an overhead wire was obtained 7 š 
a copper-sulphate, gravity type, primary battery. About two hund j 

these units were built. 
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Electrically Lighted Cabooses 


‘he Alaska Reilroad’s electrically-lighted caboose 


[xe International Railway Car and Equipment Manu- 
acturing Company has delivered five steel cabooses to 
he Alaska Railroad which are designed to meet the 
ugged operating conditions encountered on this railroad, 
varticularly in the winter time. Underframes are built 
ıp of pressed steel shapes and plates. End framing con- 
sists of an end plate of continuous lengths from side plate 
to side plate with I beams to form end door posts and 
collision posts and with two intermediate end posts located 
midway between collision posts and door posts. A 3-in. 
channel belt rail frames the car throughout. Outside 
sheeting is 14 in. thick, welded to side posts and belt rails 
and riveted to side sill and side plates. Welded steel 
plates are used for a permanent watertight roof. The 


One of the generators under 

the car showing the suspen- 

sion, belt, tension spring, 

axle pulley and one of the 
two idlers 
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Five steel cabooses built for the 
Alaska Railroad have 2-kw. axle- 
generator power systems for lights 
and future radio installation 


caboose is mounted on Barber-Bettendorf swing motion 
trucks and is equipped with standard AB-10-in. freight 
car brake. The ends, side walls and ceiling have three 
inches of insulation and the floor is composed of 234-in. 
tongue and groove yellow pine dense decking laid cross- 
wise of the car, and topped with a 4-in. layer of Insulite 
and a 1% 6-in. tongue and groove wearing floor. 

Electric power, primarily for lighting, is developed by 
an axle-generator system. Wiring and outlets have been 
installed for train communication, but these are for future 
application. The generator is body hung and is driven 
by a Dayton “D-R” V-belt drive using three standard end- 
less V-belts. The generator is a Safety Car Heating and 
Lighting Company machine equipped with a three- 
groove V-pulley having an outside diameter of 6-in. 
There are two similar pulleys, also 6-in. in diameter used 
as idlers and mounted on brackets respectively above the 
axle-pulley and on the side of the axle-pulley opposite the 
generator. The axle-pulley is 20-in. in diameter and has 
a 10-in. face with no crown and no flanges. The V-side 
of the belts runs over the three V-pulleys and the back 
or flat side of the belt bears against the axle pulley ; is in 
contact with it for an angle of 95 deg. 

The generator is hung on a suspension from the center- 
sill, and is swung away from the axle at a slight angle, 
belt tension being supplied by a compression spring bear- 
ing between the generator and the centersill. This ar- 
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Side elevation of the drive and two sections taken through the car axle and one of the idlers, respectively 


rangement assures constant belt tension with changes 
in belt length. A second spring protects the drive against 
coupling shock. This spring, which is adjustable is sup- 
ported on a bracket from the centersill on the side of the 
generator away from the axle. It is in compression and 
allows the generator to swing only through a small angle. 

Generator cut-in speed is about 9 m.p.h. and the full 
load of 50 amp. at 40 volts is attained at a train speed of 
13 m.p.h. The control panel which is located in a Transite- 
lined cabinet under the cupola on the left side of the car, 
includes a reverse-current relay, a generator regulator, a 
lamp regulator, fuses and knife switches. 

The battery cinsists of 25 Edison A4HW cells having 
a capacity of 150 amp. hr. It is located in an insulated 
battery box under the caboose floor. All wiring, both un- 
derneath and inside is carried in rigid metal conduit. A 
battery charging receptacle is located at one side close to 
the battery box. 

Lights include two glass-enclosed 50-watt ceiling 
mounted units in the office end of the caboose, one in the 


Interior of one of the cabooses showing three of the overhead lighting 
units and the conductor's desk lamp 
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center or cupola section, two in the bunk end of the ca- 
boose and a conductor's desk light. Ceilings and upper 
side walls are finished in white and the walls below the 
window sills are gray. 

Other features of the caboose include Plexiglas win- 
dows, coal stove, coal box, comfortable leather covered 
mattresses and seats, a closed-top toilet, a wash bow] with 
a 5-gal. tank and a 4-gal. water cooler. 


Radio in Railroad Tunnels 


A newly devised system for transmitting train radio 
signals through long railroad tunnels has been demon- 
strated by Bendix Radio Division of Bendix Aviation 
Corporation in collaboration with the Baltimore & Ohio. 

Railroad tunnels have been considered “dead spots” 
in train radio communications, but the tests on the Balti- 
more & Ohio show that trains using VHF space radio 
can carry on satisfactory continuous end-to-end and train- 
to-wayside communication while the train is passing 
through long tunnels. The designers state that simple 
means have been found to overcome tunnel wall absorp- 
tion of radio energy and a consequent drop of signal 
strength over appreciable distances. 

The tunnel radio installation was made in a half-mile- 
long tunnel on the Baltimore & Ohio’s main east west 
freight line at Mt. Airy, Md. For the demonstration. 
Bendix MRT-1B VHF railroad communication units 
and associated equipment were installed in a baggage 
car and a caboose of a local freight train. The train 
was first backed through the 2,760 ft. tunnel, and then 
made a return trip on the adjacent tracks. Continuous 
communication was maintained between the forward and 
rear end of the train, and at no time was there a drop 
in audio signal. Without the new transmission system. 
radio signals fall below a commercial level at distances 
of approximately 300 ft., in tunnel operation. 

In the Mt. Airy demonstration, high-gain rhombic 
antennas were located atop a hill at both entrances to 
the tunnel. These collector antennas, which “look” down 
the tracks, are linked with six strands of copper wire 
running through the tunnel near the crown. Ten inches 
below, this shielding network, which is three feet wide. 
is suspended a single insulated wire. The latter carries 
and re-radiates the radio signal within the tunnel. 

Experiments conducted from fixed points outside, re- 
vealed that when the transmitter was operated approxi- 
mately one mile from the tunnel mouth, signal strength 
within the tunnel compared favorably with free space 
transmission. The same was true of calls originating 
within the tunnel to points outside. Readings obtained 
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howed that the transmission line attenuation in the 
ít. Airy installation was 1514 db, and that there was 
30 db. drop from line to train. This was offset, how- 
ver, by the 15 db. gain inherent in the rhombic antennas 
nd by the additional gain secured by locating the col- 
ctor antennas on the hillside approximately 50 ft. above 
1e roadbed. The system is designed to give a com- 
iercial signal with a drop of up to 141 db. between 
ansmitter and receiver in tunnel communication. 

The demonstration at Mt. Airy was conducted at an 
perating frequency of 158.19 megacycles. Throughout 
xe entire time that the train was approaching and passing 
rough the tunnel, a running conversation was main- 
uned between an operator in the baggage car, immedi- 
tely behind the steam locomotive and tender, and an 
perator in the caboose at the rear of the train. The 
osition of the train at any particular time had no 
oticeable effect on signal strength. 

The demonstration was witnessed by A. S. Hunt, chief 
ngineer communications and signals, Baltimore & Ohio, 
nd L. J. Prendergast, superintendent of communications, 
3altimore & Ohio, under whose supervision the installa- 
ion at Mt. Airy was made. 


lighting “Trolley” 
for Engimehouses 


The London Midland & Scottish Railway in Great 
lritain is systematically overhauling its enginehouse 
ghting and in the process has developed portable lighting 
nits which suggest means for improving American prac- 
bes. The relighting program employs three separate 
Orms of lighting, namely, lighting from above, from 
he side, and from pits. As engine sheds fall due for 
@toofing or rebuilding, opportunity is taken to install 
neral overhead lighting, making use of 150-watt incan- 
escent lamps in dust-tight cast-iron enamelled reflectors 
ited with hinged glazed covers. The lighting unit is 
irge enough to take a 200-watt lamp, if necessary, and 


the lamps are connected alternately so that half of them 
can be switched off. 


Inspection and repair work on locomotives necessitates 
good lighting from the side. Neither the old fashioned 
“duck” lamp nor the electric hand lamp wired for 40 or 
50 volts has proved adequate as a means of supplementary 
lighting and a “wheeled lighting trolley” has been devel- 
oped to meet this requirement. This mobile unit consists 
of a welded tubular structure on rubber-tired castors, 
and on it are mounted two 80-watt fluorescent tubular 
“daylight” lamps, 5 ft. long, which give almost shadow- 
less lighting. The tubes are mounted horizontally, and 
the upper one, with its reflector, is on counter-balanced 
arms which allow it to be set at any level between 5 ft. 
6 in. above the floor. In the lowest position it lights the 
outside motion work of the locomotive while in the upper- 
most position it can light the inside motion on loco- 
motives which are so equipped. The lower tube and its 
reflector direct light to the underside of the motion work, 
thus giving some of the advantages of pit lighting in 
locations where this is not provided. The fluorescent 
lamps operate at 200 volts, but the trolley can be fitted 
with a step-up transformer to take current from 50-volt 
handlamp receptacles. Of necessity the trolley is made 
rather narrow, the spaces through which it must pass 
being limited to that between columns and locomotives 
in straight sheds. The trolley has a tool tray and a 
socket for a hand lamp to be used inside fireboxes, etc. 

Underneath lighting, such as that required in inspection 
pits, has been supplied hitherto from filament lamps, but 
in future the L. M. S. R. will use fluorescent lamps. 
The tubes, 5 ft. long, with their auxiliary gear, are 
housed in a cast-iron water-tight unit, which fits into 
recesses in the pre-cast concrete walls of the pit. The 
lighting units are not mounted opposite each other, but 
are staggered to insure greater uniformity of illumination. 
The lamp housing is glazed with armor-plate glass. As 
the housing protrudes only 3% in. into the pit, it causes 
no obstruction, and it is not likely to be damaged. 


The framework is mounted on rubber-tired castors and is fitted with two fluorescent lamps, a receptacle for hand portables and a tray for tools 
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Joint Meetings of Coordinated 
Mechanical Associations 


Left to right: J. M. Hall, W. G. 


Vollmer and F. K. Mitchell 


Tue members of the four Coordinated Mechanical 
Associations gathered at the Hotel Sherman, Chicago, 
on September 4 to 6, inclusive, for their first annual 
meetings since 1941. Those attending the three-day 
meetings of the Master Boiler Makers’ Association, Loco- 
motive Maintenance Officers’ Association, Car Depart- 
ment Officers’ Association and the Fuel and Traveling 
Engineers’ Association also had the opportunity of view- 
ing the exhibits of the Allied Railway Supply Association. 

Three joint meetings were attended by members and 
guests of all the associations. At the opening session on 
Wednesday they assembled to hear an address by W. G. 
Vollmer, president, Texas & Pacific, who was introduced 
by L. E. Dix, president, Railway Fuel and Traveling 
Engineers’ Association, and fuel supervisor, Texas & 
Pacific. This meeting was opened with a welcoming 
address by the presiding officer, F. P. Roesch, chairman, 
Committee of the Coordinated Associations. 

F. K. Mitchell, general superintendent motive power 
and rolling stock, New York Central, presented a report 
on “Training Personnel in the Railroad Industry” before 
a joint session of the associations on Thursday morning. 
Mr. Mitchell was chairman of a committee of the Loco- 
motive Maintenance Officers’ Association which prepared 
the report and was introduced to the gathering by the 
president of that association, J. E. Goodwin, chief 
mechanical officer, C. & N. W., who presided. 
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Address by W. G. Vollmer and a 
committee report presented by 
F. K. Mitchell feature Chicago 
meetings — J. M. Hall honored 


At a joint luncheon meeting held Thursday noon about 
1,000 members and guests of the- five associations as- 
sembled to honor J. M. Hall, director, Bureau of Loco- 
motive Inspection, Interstate Commerce Commission. 
Introduced by J. E. Goodwin, Mr. Hall addressed the 
meeting to express his appreciation of the honor accorded 
to him and to present a brief summary of the accomplish- 
ments of the Bureau and the railroads in promoting safety. 

In comparing the condition of the steam locomotives 
of today with those in service in 1911 when the Bureau 
of Locomotive Inspection was formed, he said, “There 
is hardly any comparison with the average locomotive 
today and those of 35 years ago. They are better main- 
tained ; the boilers are safer and kept cleaner, and when 
in need of repairs properly designed patches are applied. 
Flues and firebox sheets have a much longer life. Hot- 
water wash-out plants have proven very beneficial ; how- 
ever, I would not neglect to give the water treating 
companies due credit for much of the improvement in 
the boiler, flues, etc. I am sure that properly designed 
treating plants pay for themselves many times over, and 
the helpful advice given by their service people can hardly 
be estimated in dollars and cents. That also goes for 
the helpfulness of the service engineers employed by 
manufacturers and supply companies, all of whom are 
going over the railroads and are always ready to help 
with locomotive problems.” 
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The Future of the Railroads 


Since these associations last met, American railroads have 
performed the greatest transportation feat in history. Pearl 
Harbor was still ablaze when trains roared out of the East with 
vital supplies for our exposed and vulnerable West Coast. In 
that dark hour of our history, the railroads rushed to battle sta- 
tions. When Uncle Sam demanded land transportation, American 
railroads delivered. When the final score was in, the railroads 
had handled 97 per cent of the organized troop movements, and 
90 per cent of all military traffic. Our industry proved beyond 
a shadow of a doubt that railroads are the nation’s primary trans- 
portation agency. Other public carriers are but auxiliary to the 
railroads. 

Yet these same railroads, bulwark of the nation’s transport 

system, find themselves hedged about by government-subsidized 
competition and restrictive regulations of all kinds. As they 
face a future of leveling freight and passenger volume, as the 
nation’s business adjusts itself to peacetime standards, the rail- 
roads must plan carefully and pursue vigorously an alert, pro- 
gressive policy if they are to meet post-war competition suc- 
cessfully. During the war, sound, business-like methods of 
operation frequently were abandoned under the impact of military 
necessity. Getting the job done was the prime consideration. 
Those days are over now, and railroads must return to those 
principles of operation which were made secondary during the 
war. 
Railroads today employ approximately 1,400,000 men and women 
to whom they have paid approximately five billion dollars an- 
nually in wages. In 1945 the American railroads made pur- 
chases amounting to $1,600,000,000 from nearly 15,000 different 
concerns who, in turn, gave employment to several million men 
and women and paid correspondingly huge sums in wages. In 
preparation for still greater service to the American public, the 
railroads will spend this year an estimated one billion dollars 
for new coaches, with improved heating, lighting and ventilating 
qualities. New and vastly improved sleeping cars are being built ; 
in fact, whole new trains are under construction—new trains that 
will embody the latest in comfort, luxury, safety and speed. 


Only the Railroads Pay Their Way 


Of the four principal systems of transportation, the railroad 
is the only one that owns and maintains its fixed plant and pays 
taxes upon it. By fixed plant, we mean the roadway, rails and 
fastenings, signal systems and all the other structures and equip- 
ment necessary to provide safe and efficient freight and passenger 
transportation service. Other transportation systems have been 
spared the expense of building and maintaining their fixed plants. 
The taxpayers have provided them with magnificent highways, 
elaborate and expensive air terminals and services, and costly 
inland waterways. All that the other agencies of transport need 
for the operation of their businesses are the vehicles and equip- 
ment and the facilities to maintain and keep them in operation. 

More than 300 terminal-type airports have been constructed 
in the United States by various city, state and federal govern- 
ments. These airports are almost wholly operated and main- 
tained at public expense. In Texas, there is a large and ex- 
tensively used airfield which cost the taxpayers nearly $3,500,000. 
If the ordinary principles of business applied to the operation of 
this airfield—interest payment on the capital investment, amor- 
tization, and out-of-pocket costs of maintenance and operation— 
the annual expense would approximate $250,000. Three com- 
mercial airlines use this field and for the privilege of this use 
they pay $14,000, while the municipal government which owns 
and operates it for the taxpayers receives approximately the 
same amount of revenue from the pay toilets, pay telephones, 
and various concessions such as, restaurant and newsstand. Based 
on the number of flights daily—landing and take-off considered 
as one operation—the unit cost per flight amounts to about $8.23. 
Of this sum the airline pays 53c; the taxpayers $7.70. 

Plans are now being made to build in New York City an 
airport to cost about $200,000,000. This figure represents more 
than the total investment of all the nineteen certified commercial 
airlines. Neither the City of New York, nor the state or federal 
governments will derive any taxes from this costly facility; it 
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Nation’s primary transportation 
agency must fight for fair and 
equal treatment—Job of every 
railroad man to help in telling 
public of the facts of the case 


By W. G. Volimer 
President, Texas & Pacific 


will be a tax consumer, not a tax producer, for the maintenance 
cost will be borne by dre taxpayers. Now, let us compare this 
with the two large railroad stations in New York City, the Grand 
Central and the Pennsylvania Stations. These two stations cost 
$200,000,000 and were paid for and are maintained by the rail- 
roads out of earnings. And in addition, these two railroads 
pay state and local taxes of $5,000,000 annually. 

According to the Report of Investigation and Research on 
Public Aids to Domestic Transportation, it is revealed that “Total 
federal annual expenditures for navigation increased from $37,- 
652,000 in 1922 to well over $100,000,000 in each year from 1934 
to 1940.” It is customary to think that rivers are natural ways 
of transportation, but it is by no means true. In order to be 
serviceable to boat and barge operations, they literally have to 
be rebuilt. 


Federal Aid Repaid by Railroads 


A great many people have the mistaken idea that railroads 
were heavily subsidized by the federal government during the 
early stages of their development. The federal government did 
make grants of land to a number of railroads as an aid and 
encouragement to those railroads to extend their lines through 
vast stretches of unpopulated and unproductive lands. Although 
federal aid was received for only 17,000 miles of railroad, all 
of the 235,000 miles of railroad in the United States were sub- 
ject to an equalization agreement whereby all railroads transport 
government freight, military personnel and government civilian 
personnel on a half-rate and half-fare basis. Approximately a 
total of two billion dollars will finally have been refunded by the 
railroads to the federal government for lands aggregating 174 
million dollars in original value. No other system of transporta- 
tion has, at any time, handled government freight at reduced 
rates or fares. 

The railroads are certainly not opposed to good highways and 
streets, nor are they opposed to the taxpayers, if they elect to 
do so, furnishing the airlines with air terminals and service 
facilities, and the inland water carriers with improved and federal- 
maintained waterways. What the railroads do oppose, and feel 
justified in criticizing, is the policy of underwriting, through 
taxes, the legitimate expenses of commercial transportation 
agencies engaged in business for a profit. 

The railroads are looking to the future, to the changes which 
advancing technology is bringing, and to the better service which 
continued investment in plant and equipment will make possible. 
They should be assured of such governmental policies as will 
encourage rather than hinder the development of the better 
transportation service which they can and should render. 

Railroads are so vital to the safety of our country in time 
of war, and to the welfare of the nation in time of peace, that 
they must continue to operate, either under private enterprise 
and initiative, or under government control. The latter alterna- 
tive is certainly not in keeping with the economic philosophy of 
the majority of the people in the United States. America was 
founded and has grown to greatness under the free, competitive 
enterprise system. Subsidies that give one system of transporta- 
tion competitive advantages over another are contrary to the 
American system. All the railroads ask is that the principles 
of free, competitive enterprise apply to all. Let the service each 
renders the nation be the measure by which it justifies its exist- 
ence, 
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Every Railroad Man Must Help 


You, as members of your respective associations, are the ac- 
cepted leaders in your respective fields of endeavor. You are 
more than that, however. You are railroad men representing 
the welfare of your respective railroads at all times. Further- 
more, you are responsible citizens of the communities and the 
nation in which you live. I have learned that it is the duty of 
every railroad employee, no matter what is his rank or position, 
to make it crystal clear to American citizenry that the railroad 
industry is being unfairly treated by the people’s governments— 
local, state and federal—by the continued subsidization of other 


Training Railroad Men for Bigger Jobs* | 


The heaviest obligation which rests ua the shoulders of any 
railroad officer is that of creating and training an efficient, well- 
informed, smooth-functioning organization. Surely the loco- 
motive maintenance officer should consider this obligation no 
less lightly than any railroad executive. He should realize that 
only by so doing can he guarantee to his superiors and to the 
management of his railroad the continued successful operation 
of his department. Further than this, he should realize that 
- only by so doing can he successfully conduct his own assignment 
and minimize his difficulty in so doing. 

The secret behind the creation of the proper type of organiza- 
tion is found in the proper selection and training of its person- 
nel. The training of personnel should be wide enough in scope 
to cover all crafts and classes of employees from the time of 
their employment until their retirement. Such a training pro- 
gram naturally divides itself into two parts, the prepromotional 
training and the post-promotional training of the mdividuals This 
principle has been recognized over a long period, but unfortu- 
nately, the recognition has not brought forth any too sound a 
system of carrying it into effect. 

Prior to World War II, prepromotional training was con- 
fined all to universally to apprentice training systems, some of 
which were more-or-less haphazard and entirely inadequate, and 
others in varying degrees more effective and complete. The 
shortage of manpower and the necessity to hurriedly train pre- 
viously unqualified men for important work during the war 
brought on several other training procedures, notably so-called 
“JIT” or Job Instruction Training and “JRI” or Job Relation 


* Abstract of a report of the Locomotive Maintenance Officers’ Association 
Committee on Personnel Relations presented at a joint session of the 
Coordinated Mechanical Associtaions at the Hotel Sherman, Chicago, Sep- 
tember 5. The committee is composed of F. K. Mitchell (chairman 
eneral superintendent motive wer and rolling stock, New York Central 
ystem; Brooks, mechanical engineer, Erie; McAmis, 
schedule supervisor, Missouri Pacific; K. Berg, superintendent motive 
power, Pittsburgh & Lake Erie; W. H. Hinerman, assistant to super- 
intendent motive power, Chesapeake & Ohio; H. J. Schulthess, chief of per- 
sonnel, Denver Rio Grande Western; G. A. Howard, supervisor ap- 
prentice trzining, Canadian National, and Roy V. Wright, editor, Railway 
Mechanical Engineer. 
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forms of transportation, and the continued failure to assess ade- 
quate user charges against all commercial users of transporta- 
tion facilities built and furnished at the sole expense of us 
taxpayers. 

We must drive this home to all our people so that they will 
know that the railroad business is an essential part of all our 
people’s lives and welfare and deserves fair and equal treatment 
with all of our competitors. We must tell them and show them 
and keep reminding them over and over again of this most unfair 
inequality which besets our industry today and which, to my 
mind, is one of our biggest problems, if not the biggest. 


Good organizations are built 
by selecting good men and mak- 
ing sure they are well trained 


Instruction. In the main we believe these were only stop-gap | 
measures, by-products of the war situation, but that they did | 
show necessity for some parallel type of training to be con- 
ducted continuously. | 

The effectiveness of this prepromotional training in the past 
was not too good, this being due, first, to the fact that not 
enough attention was paid to the selection of apprentices; sec- 
ondly, to the fact that the types of men were not available for 
selection, and finally, to the fact that railroad management was 
slow in awakening to the ralization that something more than | 
a precursory attempt to select and train men was an absolute | 
necessity. Far too often the task was taken lightly, was u- 
thorough, unstudied and consequently ineffective. There was 
too generally a misconception of the goal which such training 
should accomplish, and too little thought given to taking the 
material which was available, even though it were inferior, and 
making it adequate for some definite gainful purpose. During | 
the last few years, there was altogether too much tendency on 
the part of many to throw up their hands and blame their failure 
on the manpower shortage than to get down to the basic factors 
involved in the problem and work it out in a logical, thorough 
manner. 

Generally speaking, the railroads of the country are suffering 
at this time from these errors. There is still a manpower short- 
age and there is still a tendency to take the attitude that, be 
cause of the manpower shortage, nothing much can be done about 
the situation until plenty of men are available. On the con- 
trary, we believe that now is the time to plan a more effective 
system of selection and training for the future and to get it into 
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Operation in order to take advantage of the manpower as it 
becomes available. 

‘The remarks which we have made about the inadequacy of 

Selection and prepromotional training of personnel are no less 
Pertinent in connection with the post-promotional training which 
thas been carried on in the past. Far too often men were pro- 
rmoted for reasons fundamentally unsound, and far too often, 
even though the appointments were sound, the appointees were 
Placed on supervisory jobs with no more instruction than “there 
it is, go to it.” If by reason of the individual’s characteristics 
and background he was successfully able to carry out the assign- 
ment, it was not due to any planned assistance which he re- 
ceived after his promotion. If the appointee was not suc- 
cessful, seldom did it happen that anyone in authority was suffi- 
ciently interested in why, to point out to him his errors and 
attempt to make him satisfactory through proper instruction. 
Unfortunately, the usual procedure was to pursue the easiest 
course, that is, take the appointee off the job, set him back to 
his previous status, and appoint someone else. Such a pro- 
cedure naturally had only ill effects in discouraging men from 
accepting promotion, and in many instances management lost the 
advantage of the experience which the individual had already 
gained, and which, if directed in the proper channels and properly 
supervised, might have become beneficial. These malpractices 
were quite often the outgrowth of an over supply of personnel. 

During the war years when the demand for supervision was 
greater than the supply, and when unfortunately the burden on 
any supervisor was far greater than normally, we began to 
awaken to the necessity to make the most of such material for 
supervisors as were available. Even at that our efforts to in- 
struct and train supervisors in general were pitiful. 

This committee has looked into the methods pursued and 
the results obtained on numerous Class I Railroads. Informa- 
tion on this subject was obtained from the personnel officers 
of these roads through a questionnaire. The cooperation and 
prompt response from those personnel officers are very much 
appreciated, and has been quite enlightening. We found, un- 
fortunately, that although some roads seem to be doing a grand 
job, far too many have been content to try in a more-or-less 
superficial way certain instructional programs prompted by state, 
federal and other outside interests, but that far too few have 
done anything really constructive, and many at the moment are 
doing little or nothing. The lack of a planned system seems to 
be prevalent. The very lack of such a system is responsible for 
the dilemma in which many railroads now find themselves. 
Generally, however, they are beginning to awaken to the realiza- 
tion that something must be done about the situation, and in 
this respect we find encouragement. We feel, as was expressed 
in connection with the remarks on prepromotional training, that 
now is the time to establish a uniform well planned program 
so that the situation very soon will be materially improved. 

The committee would like to suggest for consideration and 
action a few pertinent ideas which it believes should be incor- 
porated in any such program. 

Our suggestions are enumerated below and will later be dis- 
cussed : 

1—A sound policy on the employment of apprentices. 

2—A definite and thorough program of education for regular, 
helper or special apprentices. 

3—A definite incentive program for trainees. 

4—An adequate system of keeping in touch with the develop- 
ment and the capabilities of each trainee. 

S—A definite sound policy on the selection of men for pro- 
motion to supervisory positions. 

6—A well planned method of training and the instruction of 
selectees for promotion. 

7—A test and recheck of promotional selectees. 

8—A policy on initial permanent supervisory assignments. 

9—A definite promotional incentive plan. 

10—An adequate, on-the-job supervisory, training program. 

11—An adequate program for study and recording the capa- 
bilities of supervisors for advancement to executive positions. 

12—A policy covering the selection and training of men for 
executive positions. 


Employment Policy 


The time is past when inferior material should be considered 
for employment as apprentices. The policy of waiting for ap- 


plicants to come to the railroad for employment should be dis- . 
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carded. The practice of employing apprentices only because of 
friendship, relationship or other such reasons tends to lower 
the standard of the personnel. The time has come when the 
railroads should go out to the high schools and trade schools 
and select the men which they desire to bring into their employ- 
ment. Except in unusual circumstances regular apprentices 
with less than high-school education should not be employed. 
Even these should be carefully picked. The cooperation of edu- 
cational institutions can be had, and should be sought. No 
young man who is not eminently suited or fully convinced that 
he wishes to make railroading his life’s work should be em- 
ployed. In selecting these new apprentices, unless the employer 
is convinced the candidate is of such timber that his capabilities 
will enable him to advance far beyond the stage of journeyman, 
he should not be accepted. 

Through careful analysis of employment needs, only sufficient 
apprentices should be employed adequately to protect retirement, 
mortality, promotion and losses due to normal resignations. It 
should be very definitely known that at the time of graduation 
there will be a position for him in order to avoid discouragement 
which has existed in the past through necessity to lay off appren- 
tices shortly after they had completed their apprentice courses. 

The employment policy should include a frank discussion with 
the candidate which would clarify for him definitely what he 
may expect in the way of training, wages, promotions and respon- 
sibilities, which means that he should be inspired with the idea 
that the apprenticeship is not merely a stepping stone to journey- 
man mechanic’s rate, but opening the door to a railroad career 
in which the highest positions are the only limitations. 

The employment policy should, of course, include such definite 
features as age limitation, physical qualifications and moral 
standing. 

The same procedure, and most of the same factors, should be 
incorporated in the employment policy covering special appren- 
tices, the chief variation being the education requirement, 
which should be not less than bachelor of science degree in me- 
chanical, or in some specified branch of engineering. It is real- 
ized, however, that a variation from this requirement may be 
advisable in that certain college students, who have definitely 
made up their minds prior to graduation that they wished to 
follow railroad work, might be given an opportunity to start their 
special apprenticeship before completion of their schooling, and 
that others who already had railroad experience as regular ap- 
prentices and then had gone through college should be credited 
in their special apprentice training with the time served as 
regular apprentice. 

In order to increase the effectiveness of the above mentioned 
employment policy, we would strongly urge that the opportuni- 
ties afforded young men through employment with the railroad 
be properly and extensively publicized through paid advertising 
in local newspapers and high-school and college publications. The 
necessity for such an advertising campaign is emphasized by the 
all too prevalent tendency on the part of our nation’s universities 
to discourage their graduates from accepting employment with 
the railroad companies. 


- 


Program for Education 


It is strongly urged that every Class I railroad afford to 
their apprentices a training program consisting of both on-the-job 
and school-room training. The present trend seeme to be 
toward giving labor organizations a greater hand and more 
responsibility in this training program. Typical of this trend 
are the agreements now in effect on the New York Central, the 
Union Pacific and the Chicago & North Western. The first 
two mentioned provide for training to be done on the railroad 
under the supervision of an apprentice committee composed of 
members of both management and labor. The latter provides 
for apprentice training to be carried on by an outside agency 
and in cooperation with management. 

(Attached to the report, as exhibits, were copies of the ap- 
prentice training agreements of the New York Central and the 
Union Pacific as typical examples of the type of agreement where 
the training is carried on under the supervision of a committee 
composed of members of both management and labor; the agree- 
ment of the Chicago & North Western as typical of the agree- 
ment where the training is carried on by an outside agency in 
co-operation with the management. Also attached were the 
special apprentice agreements of the New York Central and 
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the Pennsylvania and samples of several forms and reports used 
by the New York Central, Pennsylvania and the Reading in 
rating and recording the work of personnel under training. — 
Eprtor. ) 


Trainees’ Incentive Program 


It is definitely felt that, if the training program for our appren- 
tices is to be effective, there must be definite incentives set up, 
and that these should be used to inspire the apprentices, whether 
they be regular, helper or special, to greater activity, more 
thorough study, and ambition for advancement. It has already 
been pointed out that, in the hiring of apprentices, the incentive 
idea should be instilled, in that they should be fully informed 
of what the possibilities of advancement are. There are a number 
of other incentives which may prove very effective. Inspection 
trips to other shops and even to outside industry offered to those 
who show the most proficiency and interest in their work. Oppor- 
tunities to participate in special test work is a further incentive 
which may be found effective. Opportunities to apprentices to act 
as assistant instructors when they show unusual proficiency can 
also be used to good advantage. It is believed, however, that one 
of the greatest incentives which can be offered, both from the 
point of benefit to the apprentice and to the railroad, would be 
the creation of certain annual scholarships to be awarded to the 
apprentice in a given territory who throughout his regular appren- 
tice course shall have shown the greatest proficiency. It is sug- 
gested that these scholarships should be at selected engineering 
universities and should incorporate a provision that those awarded 
such scholarships shall, on the one hand, obligate themselves to 
continue their employment with the railroad company after com- 
pletion of their college courses, and, on the other hand, the rail- 
road company employ them upon graduation. It is felt that there 
are and always will be, among regular apprentices and perhaps 
even among the helper apprentices, highly qualified men who, 
only by reason of financial embarrassment, have not had the 
opportunity of a college education and if given an opportunity 
of a college education at the expense of the railroad company 
will develop into excellent supervisors and executives. It is 
pointed out that such a procedure would not only raise the 
standard of the railroad company’s personnel, but would at once 
tend to erase any feeling which may now, or in the future, exist 
against the college graduate. 

For many reasons a thorough and complete record of the 
apprentice’s training development and capabilities should be kept. 
This is true even though no incentive plans are in existence, and 
even more true and essential where such plans are followed. On 
the one hand, it is highly advantageous to the railroad company 
to know exactly what progress and what possibilities each of 
the trainees are making and have. If there are to be incentives 
and awards they must be made on an entirely fair and impartial 
basis, and only by the use of such records can this be done. We 
shall make no attempt to recommend any particular system. 


Selecting Men for Promotion 


The tendency which has existed in the past to make hap- 
hazard selections of men for promotion to supervisory positions is 
so preeminently erroneous, and unfortunately so widely followed, 
that plans to correct the situation should be instituted at once. 
The time to begin the selection of these men is during their 
apprenticeship. Records will be of great value if properly used, 
but the record should not cease when the apprentice course is 
finished. Every well-organized department of any size should 
have at least three candidates for every supervisory position. 
The candidates for the minor positions should be among those 
who have graduated from the apprentice courses. It is felt that 
it should be made known to those men that they are considered 
candidates for certain positions and that their desires should be 
consulted as to what possible openings may meet their approval. 
It is well that they know they are candidates and that their 
actions and development are being watched, and that they know 
when selections are made why other individuals are given first 
preference and what they need to do to rate first preference. 

It is not considered sufficient merely to select the men who are 
candidates for supervisory positions, but it is highly advisable, 
after their selection, that they be trained in the job for which 
selected. Possibly these candidates should have class-room train- 
tng which should include instructions, lectures on the respon- 
sibilities carried by various supervisors, how their work should be 
conducted, what their assignments are, how these assignments 
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can best be carried out and how the work coming under such 
supervisors must be done. They should, perhaps, be made familiar 
with such pertinent features as the federal law covering rules 
and regulations for inspecting and testing various types of loco- 
motives and tenders; the company’s mechanical regulations and 
special instructions covering the work which is assigned to vari- 
ous supervisors; the safety rules and general safety policies; the 
labor agreements involved; handling of men; cooperation between 
the supervisor and his superiors and with other departments. 

It may be well to bring to these schools problems for solution 
which have to do with the every-day occurrences in connection 


with the above. For example, theoretical labor problems, such as 


grievances, discipline, etc. 
are felt to be essential training features. 


All of these things and many mor 


Each candidate for a supervisory position should have an oppor- 


tunity to handle minor supervisory positions on a temporary basi 
in cases of illness, vacation, etc. Let first one and then anotkr 
have the opportunity. Find out by so doing whether there h: 
been an crror in the selection of a candidate and at the same tim 
develop supervisory confidence in the selectee. 

Right here it might be pertinent to suggest that after each 
such tour of duty, the selectee be given an opportunity to discus 
his experience and the problems which he ran up against before 
the school of selectees in the presence of a competent advisor so 
that all may benefit thereby, and be properly advised as to how 
such problems should be met. This process may eliminate entirely 
some selectees previously considered as good material, and at the 
same time it would have a tendency to eliminate the possibility of 
a young man being assigned to a permanent position and then 
having to be demoted. 


Initial Assignments 


If all of the training and careful observance of candidates for 
supervisory positions have been carried out, when the new super- 
visor goes on a permanent assignment for the first time he will 
find it far less difficult to acclimate himself to the conditions 
of his new position. Such assignment should incorporate, first, 
an understanding with the candidate that the position to which 
he is being assigned is one of such a nature that he is confident 
hé can handle, and further, one which meets with his approval. 
It is fundamental that no man can be satisfied or successful or 
any assignment in which he is not whole-heartedly interested and 
does not enjoy. To assign a man to any other type of position s 
unfair to him and to management. The policy should likewise 
incorporate the sponsorship of some older supervisor whose duty 
should be to advise and counsel the new supervisor to the end 
that any problems which he faces that are not thoroughly under- 
stood by him may be clarified. It is suggested that when the new 
supervisor errs, he should not be criticized on the first error, but 
the error should be called to the attention of the sponsor, if suh 
sponsor is not aware of it, and by him to the attention of the new 
supervisor in the nature of fatherly advice. If, after so doing. 
the new supervisor is still prone to commit the same type ¢ 
error and is found entirely unsatisfactory in the position to which 
he has been promoted, it should not be the policy immediately to 
demote him, but an attempt should be made to find a supervisory 
niche in which he can function properly. It is felt that it is much 
better to make a good supervisor out of a mediocre one with 
some shortcomings than to attempt to fit an entirely new candi- 
date into the supervisory ranks. On the other hand, if it !$ 
definitely determined that the appointment was made in error, he 
should be told quite definitely what his shortcomings are, if and 
when it becomes necessary to demote him. 


Promotional Incentive Plan 


Every supervisor should know whither he is bound, what the 
road of advancement is to be, the salaries of the supervisory 
positions he may aspire to and the responsibilities. He should be 
encouraged to conduct and train himself so that when the oppo! 
tunity comes he can accept the proffered advancement with con- 
fidence and with a reasonable certainty that he will be eae 
To inspire him to this end, he should be made a part of t 
department or shop management in that he should know what the 
policies of the management are, why things are done as they are 
done, and that as a part of the management his ideas and recom: 
mendations for the improving of the quality and character 2 ie 
work or operation of his department will be considered care p 
and given an opportunity for trial, if found feasible. He shout 
never be discouraged in offering constructive criticism or * 
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gestions. lf there are departmental meetings at which he is not 
normally required to attend, he should have opportunity to attend 
them occasionally in order to understand the problems of his 
superiors and his management. The rates of pay of any super- 
visory position should be commensurate with the duties and 
responsibilities required of him and should be sufficiently above 
i men over which he has supervision to make it worth his 
while. 


On-the-Job Training Program 


It is believed that no development of a supervisory personnel 
improvement program can be carried out without an adequate 
system of instruction. Such systems as conference methods have 
been explored. Job instruction and other similar programs are 
‘being used with varying degrees of success. It is our thought in 
connection with these programs that certain fundamental features 
should be observed. First, they should be made interesting and 
should apply in a homely method to every day problems of the 
supervisor. As little theory as possible should be injected therein, 
and as much practical material as possible should be used. They 
should not be of a burdensome nature, but it should be recognized 
that the supervisor has many routine duties which require a 
large part of his time while on the job, with many obligations 
which require much of his time when off the job. With that 
recognition these training courses should be designed to give him 
the greatest benefit in the minimum time. There are a number of 
outside agencies, private, federal and state, which can be taken 
advantage of in carrying out these courses. The effectiveness of 
their work is believed to be tied up closely with the problem of 
making their respective methods apply intimately with railroad 
problems. If there is any tendency toward attempting to instruct 
railroad supervisors by instructors not thoroughly familiar with 
railroad problems, it should be discouraged. Perhaps the most 
effective supervisor training which can be devised will be found 
to be home-made and centered on local well-recognized problems 
and conducted by well-known and respected company employes. 


Capabilities for Executive Positions 


The study and recording of a supervisor’s capabilities for ad- 
vancement to executive positions is one of the most important 
problems yet discussed, and is likewise probably one which has 
been the most neglected. At this stage, the field has been nar- 
rowed. The number of likely candidates is few. Peculiar char- 
acteristics fundamentally required for such candidates are not 
found in all supervisors no matter how successful they may have 
been in relatively minor positions. 
such positions as master mechanics, shop superintendents, super- 
intendents of motive power even greater care must be exercised 
than in any of the selections heretofore discussed. These men will 
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Baldwin-Westinghouse transfer locomotive, with two 1,000-hp. 
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In the selection of men for `` to assist executives, should be general. 


not only be required to conduct extensive departmental operations, 
but become contact men with other departments and even with the 
public. These requirements necessitate broader vision, more 
thorough training, greater capabilities, and finer personalities 
than the average. They must be men who have been trained to be 
conscious of costs, somewhat familiar with accounting methods, 
railroad operation in general, and with public relations. 
Therefore, in order to be doubly sure that selections for these 
positions are properly made, an intimate knowledge of the pos- 
sible candidates must be had. In order to obtain this intimate 
knowledge, the men in key or executive positions should have even 
better records of possible candidates than is the case when less 
important positions are to be filled. A knowledge of the candi- 
date’s private and public life is essential, a knowledge of how he 
reacts under pressure and adverse circumstances, and how he 
accepts responsibilities. A knowledge of whether or not he is 
capable of making quick correct dcisions must be had; in fact, in 
making these selections almost everything must be known about 


‘a man before it can be established that he can be a satisfactory 


candidate. Some well rounded out, thorough method of obtaining 
this information on the possible candidates is highly desirable. 

In view of the fact, as previously mentioned, that careful study 
of the candidate must be made to insure against any failure to 
select the proper man, it is highly desirable in any organization 
that there be sufficient assistant executives so that the selectees 
may be assigned to these positions, given responsibilities as they 
are able to assume them and trained thoroughly before they are 
advanced to the executive position. It is not so much a matter 
of whether the duties and burdens evolving upon the executive 
require an assistant or assistants that should determine whether 
these positions are existent, but rather the necessity to use 
them as a proving ground for the man or men who must even- 
tually step into the executive position. It is not essential that all 
such candidates be from either the ranks óf those with college 
education or from the ranks of those who have not had college 
education. Many men in either category have proved far supe- 
rior to those in the other category when the opportunity to exer- 
cise executive authority is given them. Although the satisfactory 
candidates for such positions should have a good mechanical back- 
ground, thorough fundamental training and experience, these are 
not the most highly essential of the qualifications ; rather they are 
the qualifications of the general group from which executives 
should be selected, but from among these the candidates with the 
best personalities normally will prove to be the most successful. 
The training of these candidates, after they have been assigned 
The committee is of the 
opinion that the system such as is being tried out on the Denver 
& Rio Grande Western may assist in the training of candidates 
for executive positions. 


* 


Diesel-electric power plants, for the Elgin, Joliet & Eastern 
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Locomotive Officers Meet 


Tue Locomotive Maintenance Officers’ Association de- 
voted its entire three-day session at the Hotel Sherman, 
Chicago, to a consideration of the varied problems of the 
maintenance of steam and Diesel-electric locomotives and 
the question of the selection and training of personnel. 
Therg were registered, at the meetings on September 4, 
5 and 6, about 250 of the total membership of more than 
600 which the association has built up during a period de- 
void of annual meetings. 

Following a joint session of the Co-ordinated Associa- 
tions, the first technical. session was called to order by 
President J. E. Goodwin, chief mechanical officer, Chicago 
& North Western. 

At the first session an address was delivered by Roy 
V. Wright, editor, Railway Mechanical Engineer, who 
said, in part: 


Roy V. Wright on Association Responsibility 


“What are the responsibilities of the Locomotive Main- 
tenance Officers’ Association?” In the field of locomotive 
maintenance, repair and construction, there is a wide and 
important range of activities not specifically covered by 
the A.A.R. Mechanical Division and other railway me- 
chanical organizations, such as the Railway Fuel and 
Traveling Engineers’ Association and the Master Boiler 
Makers’ Association. These include problems of shop 
and enginehouse organization and management, as well as 
the task of selecting, training and handling personnel— 
supervisors, as well as workers in the ranks. Here is a 
field of almost unlimited possibilities! Then there is the 
broad field, including methods and facilities involved in 
the repair, maintenance and construction of locomotives 
in shops and enginehouses. And this task will never be 
ended, because of the continual improvements that are 
being made in the design and operation of locomotives 
and new tools and equipment which are being introduced 
to facilitate these operations. 

“This comprehends your responsibilities. How can you 
discharge them? 

“The individual member, by attending the conventions 
and taking an active part in them; by serving on commit- 
tees which plan the programs and activities and which in- 
vestigate and report on specific subjects; or by studying 
the exhibits, may carry back to-his job renewed inspira- 
tion and greater practical and technical knowledge, which 
can be applied with distinct benefit on his own road. This 
enhances his value and may lead to promotion to greater 
authority and responsibility. 

“Tf we, as an association are to justify fully our exist- 
ence in the interests of improved railroad operation, we 
must work harder and harder. Since we have no paid 
or full-time executive to administer details and help carry 
on, the officers and members of the executive committee 
must assume heavy responsibilities. This involves such 
important items as the critical selection of committee 
personnel and the necessary coaching and guidance to 
assist the committees in their studies and in drawing up 
their reports. The vital necessity for intelligent, con- 
structive and aggressive action in this direction is some- 
times overlooked. 

“After the committee assignments are made and reports 
compiled, the job is only well started. To rivet it over 
and make it complete—assuming that meanwhile the last 
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Annual meeting at Chicago con- 
siders reports on the training 
of personnel, steam and Diesel 
‘maintenance and safety promotion 


year’s proceedings have been published—careful 2s 
and action must be taken to build up the membe 
and coordinate their efforts with those of the related t 
chanical associations. Finally, but not by any means t ' 
least important, is the setting up of machinery so that t 
reports will be effectively placed before the convene 
and full and free discussions assured. This is no sim 
task. It cannot be done offhand and without careful pe 
liminary study and preparation. A poor presentation c 
the report to the convention, or conditions which handicg, 
intelligent’ discussion, or a poor presiding officer, a 
offset much of the good work done in preparing the re 
port in the first place. Such things as carelessness n 
calling the meetings to order on time, or allowing the 
to drag, must be jealously guarded against.” 

During the meeting eight committee reports were pt 
sented. The subjects and the chairmen of the respece 
committees are as follows: Personnel Training int 
Railroad Industry, F. K. Mitchell, general superintend 
of motive power and rolling stock, New York Centri: 
Spring Rigging Maintenance, W. H. Ohnesorge, sho 
superintendent, Boston & Maine; Reclamation of Lor 
motive Parts by Welding, G. E. Bennett, master me 
chanic, Chicago & Eastern Illinois; Developments 1 
Shop Tools, E. A. Greame, tool foreman, Delawar, 
Lackawanna & Western; Air Brake Maintenance, J. \\: 
Hawthorne, superintendent motive power, Central d 
Georgia; Safety in Shop and Enginehouse, W. H. Re 
erts, superintendent of safety, Chicago & North Weste: 
Lubrication of Steam Locomotive, J. R. Brooks, sox 
intendent lubrication and supplies, Chesapeake & Ow 
and Classified Repairs for Diesel-electric Locomotive. 
T. T. Blickle, supervisor Diesel engines, Atchison. To 
peka & Santa Fe. 


Election of Officers 


The following officers were elected to serve for t 
coming year: president, S. O. Rentschler, supert 
tendent motive power, Elgin, Joliet & Eastern; first vt 
president, C. D. Allen, master mechanic, Chesapeake 
Ohio; J. W. Hawthorne, second vice-president, super 
tendent motive power, Central of Georgia; third ct 
president, G. W. Bennett, master mechanic, Chicago & 
Eastern Illinois ; secretary-treasurer, C. M. Lipscomb, 3 
sistant to production engineer, Missouri Pacific. 

The executive committee for the coming year will 
composed of C. D. Allen, (chairman) ; C. E. Bell, master 
mechanic, Illinois Central: G. A. Silva, superintendett 
locomotive maintenance, Boston & Maine; F. R. Hosa. 
assistant chief mechanical officer, Missouri Pacific: I. 
P. Morris, general assistant (mechanical), Atchison. Te 
peka & Santa Fe; A. Malmgren, assistant superintendent 
St. Louis-San Francisco, and W. H. Sagstetter. 
mechanical officer. Denver & Rio Grande Westem. 
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President: J. E. Goodwin, chief mechanical officer, Chicago 
& North Western and Chicago, St. Paul, Minneapolis & Omaha. 


Second Vice-President: S. O. Rentschler, superintendent mo- 
tive power, Elgin, Joliet & Eastern, Joliet, Ill. 


Third Vice-President: C. D. Allen, master mechanic, Chesa- 
peake & Ohio, Huntington, W. Va. 


Secretary-Treasurer: C. M. Lipscomb, assistant to produc- 
tion engineer, Missouri Pacific, North Little Rock, Ark. 


Advisory Committee 


é 2 S. Ellis, vice-president, Lima Locomotive Works, Lima, 
io. 

C. B. Hitch, chief mechanical officer, Chesapeake & Ohio, 
Richmond, Va. 


O. A. Garber, chief mechanical officer, Missouri Pacific, St. 


, Mo. 


B. M. Brown, general superintendent motive power, Southern 
Pacific, San Francisco, Calif. 


D. J. Sheehan, superintendent motive power, Chicago & East- 
ern Illinois, Danville, Ill. 


C. D. Allen D. S. Ellis 


B. M. Brown D. J. Sheehan 


C. B. Hitch 
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The Association’s advisory board will be composed of 
O. A. Garber, chief mechanical officer, Missouri Pacific 
Lines, F. K. Mitchell, general superintendent motive 
power and rolling stock, New York Central; C. B. Hitch, 


Report on Locomotive Brake Equipment 


In 1934 the 8-ET locomotive brake equipment was introduced. 
In order to accomplish the desired smoothness of control and 
harmonious functioning with existing car equipment, refinements 
and modifications were introduced that resulted in a brake-valve 
pedestal to which is attached the feed valve, reducing valve, 
combined emergency-relay vent valve and signal-line fixture, 
equalizing discharge-valve portion, automatic brake valve and 
independent brake valve. 

While the 8-ET locomotive brake equipment is new, its 
newness does not in general present many radical changes in 
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Chairman 


maintenance procedures. As in the past, maintenance is still 
of two general types, preventive and corrective, both of which 
are only as efficient as the selection and training of the super- 
vision, inspection ahd repair forces permit. 

Since our experience during the war, an adequate training 
program, covering a planned period of time, that is capable of 
repetition at the expiration of completed courses is more neces- 
sary than ever. Such planned training must provide for the 
orderly replacement of required personnel due to advancement, 
retirement or untimely death of existing forces. 

The 8-ET locomotive brake equipment and its present-day 
modified and refined descendant, as compared to the old equip- 
ment, is sufficiently complex as to require supervisory help 
that has had shop experience. Candidates for such supervisory 
positions should, therefore, be selected from shop forces, and 
other qualities being equal, have a high-school or better educa- 


tional background. The training should include fundamentals - 


in air-brake design, air-brake structures, functions, their applica- 
tions to railroad work, and, where possible, a visit of reasonable 
duration to the air-brake manufacturer's plant to obtain first-hand 
knowledge of the problems of manufacture and the care with 
which the essential items of daily use are prepared for railroad 
application. 

The supervisory candidate is then ready for the final phase 
of his training, the actual experience of working with existing 
supervisory personnel. This last phase should acquaint the candi- 
date with the daily problems to be met, methods of inspection 
and repair, as well as the means available to instruct, train and 
examine the inspection and repair forces. Experience should 
also be obtained in the instruction and examination of operating 
forces for an orderly and consistent method of operation. 

The rate at which such personnel is trained should be timed 
to the ability of each individual railroad to absorb the candidates 
with a reasonable assurance of advancement to positions of more 
responsibility. 
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chief mechanical officer, Chesapeake & Ohio; J. E. Good- 
win, chief mechanical officer, Chicago & North Western, 
and D. J. Sheehan, superintendent motive power, Chi- 
cago & Eastern Illinois. 


Training program for maintenance 
of 8-ET brake equipment outlined 
— Central repair points favored 


Sunpervisory personnel of this caliber would then be a profitable 
investment, since they are competent and capable of extending 
their knowledge and experience to the training and qualification 
of men assigned as inspectors and repairmen. 

The training of inspectors and repairmen for air-brake work 
may be accomplished in several ways. A tried and proved 
method is by example and explanation, introduced tq the new 
inspector or repairman, the requirements of his job, and, with 
a minimum of reading and study on his part, prepare him for | 
a questions and answers examination. The question-and-answer 
examination should be designed to fix in his mind, and enable | 
him to display to the examiner, a working knowledge of the | 
requirements of the duties to which he has been assigned. 

With the basic tools at hand, an intelligently trained supervisory 
staff and a thoughtfully prepared inspection and maintenance 
force, some routine of procedure for proper inspection and repair 
should be set up,—first, to minimize the time required for inspec- 
tion, and second, to provide a constant check and continuous 
availability of air-brake equipment suitable for service. 

All too frequently, delay or failure or both are due to 
mechanical failure caused by a loose pipe clamp, improperly 
operating valve, or other improperly inspected piece of equipment 
All such incidents can be minimized by proper inspection and 
the accompanying repair. 

Inspection should begin as soon after the arrival of the loco- 
motive from a trip as the physical and man-hour conditions 
will permit. 

Daily inspection by qualified inspectors should first determine 
if the locomotive is due for a periodic inspection. If not, such 
items as indicated herewith should be inspected and tested, viz. 
air-compressor governor, brake-pipe and signal hose at pilot. 
brake cylinders, piping and connections, and piston trayel; the 
main reservoir should be drained; all remaining piping should 
be inspected for leaks and tightness; air gauges should be 
checked; feed valves, distributing valves, vent valves, and all 
other air-operated devices should be known to be in proper 
operating condition. 

Periodic inspection should include the same detail as the daily 
inspection with the addition of the following: orifice test of 
compressor or compressors, comparison of air gauges against 
master gauge, and replacement of parts determined to be beyond 
their service life (such service life should usually be based 
upon the previous experience of each individual railroad). 

Any defects discovered during inspection should be immedi- 
ately corrected and defective parts replaced by ones known to be 
in good condition. 

An adequate pool stock of parts and fittings, along with close 
cooperation with the stores department to assure prompt tum- 
over of repaired items, is essential. 

Equally important is a planned schedule of appropriate tests 
that are an integral part of the inspection procedure and, m 
their essence, comprise the backbone of the preventive portion 
of any maintenance program. Parts removed as a result ot 
the foregoing inspection and test should be immediately turned 
over to the stores department for forwarding to the nearest 
repair point, where proper cleaning, repair and tests are to be 
performed. . 

The introduction of the 8-ET locomotive brake equipment 
complicated repairs. Additional parts, such as the equalizing 
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; airy, warm and clean. 
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‘adequate drainage should be available. 


piston portion, brake-valve pedestal, separate independent brake 
valve, its bracket, and automatic brake-valve portion are not 
only more awkward to handle due to their weight or form, 
but also require additional test racks and adapter plates that 
represent a considerable capital outlay; and the capital outlay 
is at least of sufficient amount to preclude the establishment 
of a number of conveniently located repair points, such as at 
major roundhouses. 

Consequently, it becomes almost mandatory to establish a 
minimum number of major repair points to proceed economically 
with the proper corrective maintenance. 

Primarily the physical condition of the repair room is im- 
portant. It must be large enough to accommodate present 
requirements and permit future expansion. It must be light, 
Space should be available for storage 
of repairable, dirty equipment, preferably by separate parts. 
Adequate cleaning tanks with proper venting facilities and 
Work benches arranged 
with adequate holding devices, room for tools, and storage 
drawers for small parts, are most helpful, and should be 
adjacent to test racks upon which the particular device being 
repaired is to be tested. 

Most of the pieces of the 8-ET locomotive brake equipment 
permit the use of a holding device designed especially for that 
piece, and so designed that the piece being worked upon can 
be firmly held and yet moved at will into a comfortable position 
and at the proper height for easy and good workmanship on 
bushings, slide valves or seats, as well as for the removal and 
inspection of small parts. 

Small tools, such as speed wrenches, sockets, and ratchet 


wrenches, have done much to improve output and reduce injuries. 

Approved test racks, with necessary adapter plates, when 
regularly checked and kept in good repair, have justified the 
expenditure for their purchase in a more reliable and longer 
lasting valvular mechanism. 

The form of some of the small parts incorporated in the 8-ET 
locomotive brake equipment has resulted in very ingenious jigs 
and fixtures to facilitate their removal and repair. 

The major problem with the 8-A distributing valve has been 
the reconditioning of the large slide valve and its seat. Here, 
in the writer’s experience, three different methods have been 
tried with varying degrees of success. We are still trying, 
and it is most interesting to note that after the first lamentations 
(due to necessary change in long established practice) the 
qualified workman and the intelligently trained supervisor soon 
become engrossed in exerting their combined ingenuity in solving 
each problem as it arises. 

This teamwork, then, is the ultimate goal, and results from 
an intelligently planned training for supervision and workmen, 
so that when coupled with adequate facilities, even new equip- 
ment such as the 8-ET locomotive brake equipment or any of its 
subsequent offspring, do not for long present any serious 
maintenance problem. 

The report was signed by J. W. Hawthorne, superintendent 
motive power, Central of Georgia (chairman) ; A. M. Malmgren, 
assistant superintendent, St. Louis-San Francisco; D. R. Collins, 
superintendent air brakes, Denver & Rio Grande Western; 
S. M. Ward air brake supervisor, Missouri Pacific; A. J. 
Pichetto, general air brake engineer, Illinois Central and W. E. 
Vergan, supervisor air brakes, Missouri-Kansas-Texas. 


Reclaiming Locomotive Parts by Welding 


Although there are several processes of arc welding, the ones 
in which the railroads are interested are the methods of using 
plain wire electrode and the coated rod for shielded welding. 
In shielded welding the molten steel is protected from the atmos- 
phere. Without this protection the metal would take into com- 
bination various forms of oxides and nitrides. These impurities 
tend to weaken and embrittle the weldment, as well as lessen 
its resistance to corrosive action. 

In welding with the unshielded arc, the molten globules which 
pass from the electrode to the work are exposed to the ambient 
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atmosphere, which contains chiefly oxygen and nitrogen. If the 
metal, during the fusion process, is completely protected from 
contact with the atmosphere, injurious chemical combinations 
cannot take place. In atomic hydrogen welding, this is achieved 
by use of hydrogen gas. However, this method requires special 
equipment and would not be practical in the railroad shop. 
The economies effected in the salvaging of locomotive parts, 
formerly scrapped, amount to a good many million dollars per 
year on the railroads of this country. One of our large mid- 
western railroads, which has on its property 157 welding machines, 
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Economies in salvaging locomotive 
parts on one road with 157 machines 
amounted to $360,000 in one year 


claims to have saved $360,000. in one year through reclaiming 
parts formerly scrapped. : 

Most shops large enough to afford a welding foreman or 
instructor find that through the ingenuity of these men, as well 
as the welders themselves, they are able to equip the shop with 
positioners, preheating and normalizing furnaces, and various 
gadgets which help perform the work. It is that down-hand 
welding is more satisfactory in producing a quality weld, and 
this can many times be accomplished through the use of a 
home-made positioner, or one of the many on the market today. 
In making the work easier for the welder, through the use of a 
positioner, there is no argument but that production will increase 
and the quality improve. 

In the preparation of materials for welding, the old saying, 
“Cleanliness is next to Godliness” should be foremost in every- 
one’s mind, as a good weld absolutely cannot be made on dirty 
metal. There are various methods of cleaning materials, such 
as sandblasting, shot blasting, burning, and the use of various 
chemical solutions. In the case of gas welding, a good flux is 
necessary to perform a good weld. 

Preheating should be given consideration in all welding. The 
various materials will no doubt vary in temperature for preheats, 
and this can be determined either through use of heat indicator 
pills or sticks, which change color at varying temperatures, or 
through the use of a surface pyrometer or thermo-couphe. In 
gas welding, quite often the spreading of the heat from the 
torch will take care of the preheating without provision of 
other means. In large weldments, such as, cast-iron locomotive 
cylinders it is advantageous to use an oven. 

The treatment of a weld after its completion is important, 
especially with the larger weldments. There are many methods 
used for normalizing or stress-relieving. Where parts are small 
and movable, and in such quantity as to make it possible, the 
car-body furnace with automatic temperature-control is ideal. 
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These furnaces can be purchased but many shops find it possible 
to build their own. Larger parts, such as main cylinders, can 
be covered with sheet metal and stress relieved by burning 
charcoal. Most railroads use a formula for mild steels and highly 
refined wrought iron of 1,350 to 1,400 deg. F., for a period of 
one hour per inch of thickness. Generally speaking, this will 
take care of most materials used on locomotives. However, 
with alloy steels, by all means get in touch with the manufacturer 
for recommendations for preheating and stress-relieving. 


Reclamation of Locomotive Parts 


Stokers—Most stokers have one thing in common, and that 
is the helical screw which moves the coal. The wear on the 
screw is considerable. On a test on one screw which originally 
cost $103.84 it was found that with the use of $6.40 for material 
plus $26.40 for labor, it could be reclaimed and made it as good 
as new, if not better, at a total cost of $32.80, or a net saving 
of $71.04, exclusive of shop overhead. In the building up of 
a worn screw, a layer of mild steel was applied following this 
up with another layer of wear-resisting metal. This screw 
was in service 160,000 miles, and showed much less wear than 
a new screw which ran the same number of miles. The reason 
for the use ef the mild steel first was on account of the difference 
in cost between it and wear-resisting metal, and the screw to 
which this was to be applied was so badly worn that the two 
layers of metal were necessary to bring it up to standard. 

The conveyor trough naturally comes in for a great deal of 
wear and although most troughs are made of manganese steel, 
saving can be made by renewing the worn section of the trough 
by replacing it with regular boiler steel. 

In the Standard stokers, considerable wear will be found on 
the rear half of the distributor plate. This can be built up very 
easily through welding. Universal joint blocks, which are subject 
to wear in the pin holes can be salvaged by plugging the holes 
by welding. 

A great deal of wear occurs in the rear bowl of the Standard 
stoker conveyors. This is really a universal joint in the conveyor 
trough, and can be easily reclaimed through arc welding. 

On stokers equipped with crushers a great deal of wear on 
the fingers of the crusher, and these can be built up by the 
use of arc welding. 

Dtive shafts, which are square and work in a sleeve, often 
become worn to the point where a great deal of lost motion is 
found. The shaft itself can be built up through welding and 
remachining to standard size, making it necessary only to renew 
the sleeve. 

There are many Duplex stokers in service today, which offer 
possibilities for the reclamation of various parts, such as rack 
housing teeth worn, threaded end of pistons which have become 
loose in the rack fit, reverse valve stems which have become 
worn in the pawl catch area, elevator and main drive pawls, 
and pawl shifters and shifter plates. 

Inspirators—Inspirators and injectors, sooner or later become 
worn around the threads, not only at pipe connections, but also 
the threads in the cap holes. These can easily be repaired 
by use of gas welding, either by building up the worn sections 
or by welding a new section to the body of the injector itself. 

Operating valve stems, where the button end has fractured, 
can easily be built up and remachined. 

Main Frames—Formerly main frames were welded by the use 
of the gas torch and bronze. This has not proved entirely satis- 
factory and most frame welding is done now by the arc process. 
If the frame is broken in a section where it is possible, it has 
proved advantageous to give the frame from Me in. to %2 in. 
expansion. When this is impossible and the weld is made 
without expansion the weld will be successful if it is made slowly 
and with as low heat as possible. i s 

Many roads are now strengthening cross-brace connections and 
brackets to main frames by welding. The grain structure of 
the main frame must be considered before this is undertaken, 
as it has proved that when welding across the grain structure 
the frame will fracture at that point sooner or later. It is also 
advisable to use two welders while welding a main frame, one 
on each side, but caution must be taken in the proper amount 
of heat used. 

The practice of cutting out a section of frame and replacing 
with a new section is used to remove a number of old welds. 
This is satisfactory in the case of the old vanadium steel, frame, 
in which there has been considerable breakage. 
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Main cylinders—It is the practice on some roads to sandblast 
the cylinder, so the extent of the fracture can be seen. The 
fracture is then veed out, with the width at the top of the vee 
equal to the depth of the metal to be welded. The bottom of 
the vee is kept to a minimum width. The cylinder is tha 
placed in an oven and preheated, either by the use of gas or 
charcoal, for a period of six to eight hours. The temperature 
should be brought up gradually to between 500 and 600 deg. F, 
The heat should be maintained as near 500 deg. as possible 
during the welding process. It will be found that in maintaining 
a heat such as this it will be impossible for any one welder to 
work longer than 10 to 15 minutes, and it is usually the practice 
to have three or four welders on the job so that the individual 
will not become tired from the heat or the nervous tension of 
welding too long at one time. 

The type of oven usually used in one that has many doors hinged 
to the side, through which the welder can work, and, by the use of 
some sheet asbestos, can protect himself against the heat of th 
casting and that created through the welding. The type of bras 
usually used in Osweld M-25, or its equivalent. After the weld 
has been completed, the temperature should be maintained at 500 
to 550 deg. F. for a period of four to eight hours, and the 
gradually reduced to the temperature at which the cylinder can 
be handled. This should take it at least 24 to 36 hours. 

Many railroads have welded the back cylinder head to the 
cylinder, thus doing away with any chance of leakage throgh 
loose or broken studs. It is, of course, a simple matter to wed 
a cast steel head to a cast steel cylinder by the use of the arc wed 
process. In doing this, the old cylinder head can be used by plug 
ging the stud holes first, chamfering off the inside of the head so 
that a vee will be formed between the head and the cylinder, and 
the head then welded to the cylinder. Several methods of holding 
the head tightly to the cylinder are used, either through use of four 
of the original studs, which are welded around and into the weld- 
ment, or by use of one large stud which is run from the front of 
the cylinder through the piston opening of the back head. 

To weld a cast steel cylinder head to a cast iron cylinder it 
volves more problems. The cylinder has to be so constructed that f 
it is done while the cylinder is on the locomotive a welder ca 
reach the side nearest the frame. This is not always possible, as 
some cylinders are designed so there is no space between the head 
and the frame. 

The question of preheating must also be considered and some 
roads have been successful in building a charcoal fire in the 
cylinder barrel several hours before the welding is done. It is 
also necessary to keep this fire burning several hours after the 
weldment has been made. 

Piston Heads—The greatest amount of wear on a gun-iron 
piston head takes place on the lower third of the circumference. 
Many roads, if the ring groove is not worn, build up this wom 
portion of the head with a good grade of bearing bronze. This 
is not a difficult job, and the only caution necessary is to be sure 
that the area to receive the bronze is absolutely clean and free 
from oil. This is best accomplished by sandblasting or shot blast- 
ing. Where the bronze is to start and end, a small groove should 
be chipped into the head to provide a good ending of the bronze 
so that it will not feather out. Little preheating is necessary, as 
the gas method is used. This same method is also quite popular 
in building up piston valve T-rings as it makes possible quite a 
saving, not only in material, but in labor, when the valve bushings 
are enlarged by boring. 

Spring rigging—Spring rigging offers a chance for savings 
by using arc welding instead of the old method of forge welding 
of spring saddles which have become worn, either in the section 
where the roller wears, or where one of the legs has fouled 
the frame. g 

There has been a difference of opinion as to whether welding 
should be applied to strap hangers, but it the hanger is properly 
normalized or stress-relieved after welding there is no reason why 
the process should not be successful. 

Pin holes which are badly worn can be either plugged and re- 
drilled or built up to the worn side and finished with a three-fluted 
drill or reamer. 

Equalizers come in for their share of wear, not only on the 
sides where stands and hangers wear them but pin holes as well. 

It is important to emphasize again the fact that any spring 
rigging which has been welded either on account of breakage or 
wear, should be stress-relieved. i 

Brake rigging—Brake beams which are worn on the trumon 
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nd can easily be built up by arc welding and remachined. Areas 
yhere brake rods have worn the beam can likewise be built up, 
is well as worn pin holes. Brake heads can be reclaimed by weld- 
ng up the worn side of the pin hole. Heads that are worn by the 
thoe also can be reclaimed by building up. 

Brake hangers are usually cast steel and when the pin holes 
yecome worn they can easily be reclaimed by welding. Outboard 
wake hanger posts are difficult to remove from the locomotive for 
«boring when the pin hole becomes worn, and welding the pin 
ole while the hanger post is in position affords considerable 
raving. 

Radial buffers and chafing irons—A lot of wear is found on the 
rarious types of radial buffers and chafing irons. A wear- 
‘esistant electrode should be used in building up the worn surfaces, 
ufter which it can be polished with a portable grinder. 

Fire doors—Worn guides, pins, and pin holes can be welded in 
‘he reclamation of these parts, as well as cracked doors. It will be 
‘ound that the use of welding and bronze is more practical than 
he arc method in the reclamation of the doors. 

Driving and other spoke-type wheels—The welding of broken 
pokes in driving, trailing, or engine truck wheels, is widely 
sracticed. When a weld is to be made on a spoke it is advisable to 
cut through the rim with a cutting torch, on either side of the spoke 
to be welded. This will allow for expansion and contraction. 
When the weld in the spoke is completed, the rim is then welded 
and the wheel center remachined. 

Crank pin holes in driving wheel centers which become en- 
larged to the maximum diameter can be satisfactorily reduced 
by the arc method. . 

Wheel centers can be built up to the maximum size by the use 
of either of the following methods : 

1—In small shops where the use of an automatic welding head 
cannot be justified, it is common practice to weld plates to the 
original wheel rim. These plates are usually made in sections, 30 
to 36 in. long, approximately 14 in. wider than the width of the 
rim, with %-in. holes drilled approximately every 4 in. longitu- 
dinally. The plate is then formed to the radius of the wheel center 
and clamped to the rim by the use of C-clamps. It is then welded 
through the holes, which are sometimes countersunk, and along 
the rim, which is usually chamfered before application is made. 
The wheel is then placed in the wheel lathe and remachined to 
the original diameter. 

2—In shops having an automatic welding head, the wheel is 
placed in a wheel lathe, the automatic welding head set up, and 
the required amount of metal deposited on the rim automatically. 
Bare electrodes are usually used in this process, there being quite 
a difference in cost, compared to a shielded electrode. A bare 
rod gives all the strength and density necessary in this case. 

Hub liners can be attached to the wheel center by welding, 
msually through holes drilled in the plate itself and around the 
ealges of the plate. Abrasive-resistant steel is used for the plate 
itself, and mild steel electrodes are used in the welding. 

Driving boxes—Driving boxes with worn shoe flanges are 
easily reclaimed by arc welding. Abrasive steel saddle plates may 
be applied to the top of the driving box by drilling two 14-in. holes 
through the plate and welding through these holes. 

Fractures in the box are often welded. Shoe liners, if of steel, 
can very easily be attached to the box by welding at each end and 
through holes drilled in the liner, but I believe the greatest saving 
realized on a driving box is through the application of a bearing 
metal on the hub.face. This procedure in itself is of enough im- 
portance to justify a paper. 

Hub liners have been a source of trouble and expense, and the 
practice of applying cast hub liners is not always satisfactory. 
It is not only difficult to get a good bearing but it is difficult to 
fasten them to the box so that they would not break. 

On those roads which fuse the hub liner material to the box it 
is found that they seldom have to drop wheels for excessive 
material. 

A type of material found most successful consists of 96 per cent 
copper, 3.5 per cent silica, and 0.5 per cent tin. In service this not 
only showed the least amount of wear, but was most economically 
applied, and affected the structure of the metal in the box the 
least. The material was applied through the rod-arc method, 
although a good ‘many roads find it more economically applied 
through the use of a carbon arc. The material is furnished in 
sizes ranging from 1⁄4-in. to }4-in. diameter, and when used with 
the metallic arc method is applied with reverse polarity, but 
when applied with carbon arc method, direct polarity is used. 
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One road uses }-in. carbon and 34-in. rod size, using an 
amperage of 500 to 600 and direct polarity of 40 to 45 volts. 

Size and construction of the box must be considered, and the 
heat kept as low as possible; otherwise, some distortion will be 
noticed in the box. 

Other metals, such as those containing lead, in proportion of 80 
per cent copper, 10 per cent tin, and 10 per cent lead, and 88 per 
cent copper, 10 per cent tin, and 2 per cent lead, were also tried, 
but did not give as good results as were attained with the copper- 
silica-tin formula previously mentioned. 

In the study of grain structure of the cast steel surface of the 
box, it was found that the bearing metal deposited showed but 
little iron, and that only in immediate vicinity of the fusion point. 
The grain structure in the metal of the box itself was not effected 
more than %6 in. from the bond. F 

The machinability of this metal is good, and cutting speeds as 
high as 265 f.p.m. can be used. 

The real economy in this type of hub liner is that when locomo- 
tive goes through the shop none of the metal left on the box .is 
lost. It is only necessary to replace that which has been worn off. 
The fact should not be overlooked that the locomotive is rarely 
out of service between shoppings because of worn hub liners. 

Some novel positioners have been developed to handle driving 
boxes. Usually the positioner consists of a turntable which will 
support the box at an angle of approximately 10 deg. This en- 
ables the operator to apply the metal much faster. 

It is that an exhaust system be provided to carry away the gases 
created by welding. In using rods of this size it is necessary to 
use a water-cooled electrode holder. 

Engine truck boxes—A saving can be effected by brazing the 
cast brase liners to the box in two or three places. This protects 
against the loss of part or all of the liner in event that it loosens 
on the box. 

Where babbitt is used, such as Satco, bronze or steel screens are 
usually welded to the box before the application of the metal. 
This is best accomplished by the use of gas. 

Where floating liners are used, wear-resistant steel can be 
successfully welded to the box. This affords greater wearability. 

Pedestal wear, equalizer wear, and oil cellar groove wear can 
also be corrected by welding. 

Engine truck frames—Most engine truck frames are of cast 
steel, and many times are fractured. Centering devices of the 
rocker type can be built up with wear-resisting metal which will 
last even longer than the original. 

Locomotive piping—Although it is necessary that many re- 
movable joints be included in the piping of a locomotive, so that 
pipe may be removed to get at various other parts of the loco- 
motive, a good many of the threaded joints can be eliminated by 
welding. It is found advisable, many times, to weld half of a 
coupling to a pipe, rather than to use a tee. This does away with 
two threaded joints. As boiler pressures go higher some alloy 
steel piping will be used. In such event considerable welding 
will be used. 

Superheater units—It is possible to reclaim many superheater 
units which are not worn to the limit requiring the scrapped. 
New joints ends and return bends can be applied; spots where 
cylinder cutting has taken place can be built up and bands can be 
applied by welding rather than through use of rivets. This will 
probably give twice the service of the riveted band. 

It is also advantageous to apply a small dot, or button, to the 
unit where the band is applied, so that the hole in the band may 
fit over this button and prevent it from slipping. 

Crossheads and guides—Crossheads with enlarged shoe bolt holes 
can be reclaimed by countersinking and welding in a tapered plug. 
Cracks outside of the critical area can be welded, and if the cross- 
head is stress-relieved, it as as good as new. Enlarged guide bolt 
holes may also be plugged by the same method. 

Valve gear—Although the welding of valve gear is frowned 
upon by most mechanical engineers, there are many instances 
where the application of silico and manganese bronze will prevent 
lateral wear. 


Discussion 


What discussion there was on this report concerned the matter 
of stress relieving welded parts and one forge-shop supervisor 
drew attention to the fact that, in stress relieving, the temperature 
of the surface of the metal should never exceed the temperature 
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at which structural change takes place in that metal. This member 
concluded his remarks by emphasizing that the final job of stress 
relieving should never be a hurried one; to try to rush the job 
through—no matter how bad the shop needs the part—will only 
end in a failure of the part. 


The report was signed by George E. Bennett, master mechanic 
C. & E. I.; M. A. Thompson, foreman welder, B. & M.; Ralph 
E. Fagerberg, motive power inspector, Alton; Harry M. Moreland 
welding supervisor, C. & O., and Emerson Murray, Welding 
instructor, C. & E. I. 


Developments in Modern Tooling 


When consideration was given to the subject matter for the 
report of this committee for the year 1946 opinion was that in 
view of the acquisition by the railroads of a considerable number 
of new machine tools during the years 1944 and 1945 a continua- 
tion of the investigation into the influence of carbide cutting tools 
would be distinctly worth while. It, therefore, develops as some- 
what of a paradox that while there has been a considerable ex- 
pansion in the use of carbides in the machining of locomotive parts 
the definite performance data available as a result of such expan- 
sion has not been forthcoming as in previous years. 

Actually, data are available on 12 different jobs performed in 
the shops of 8 different railroads. The classification of the jobs as 


‘4 


E. A. Greame, 
Chairman 


to type of work is as follows: boring tires—5; rod bushings—3; 
frame bolts—1; driving box brasses—1l; gun iron bull rings—l, 
and cast steel wheel centers—1l. There is one thing in common in 
the data available for the preparation of this report and that is 
that most of the information that it was possible to get from 
railroad sources was incomplete for three general reasons: (1) lack 
of definite time-study data on the performance of cutting tools 
before the adoption of carbides; (2) lack of time-study data on 
existing jobs because the output on many new machines has not 
yet reached the desired rate, and (3) unwillingness to provide data 
on existing operations because shop supervisors are conscious 
of the fact that the new machines, in many cases, are not being 
used to capacity, through one reason and another. 

However, there is sufficient information to draw conclusions with 
respect to the use of modern cutting tools. First among these 
conclusions is the fact that the experience of,most railroad ma- 
chine shop men has been that where carbides have been used on a 
job to which they are suited and on a machine in good physical 
condition the performance has been such as to emphasize the 
distinct advantage of carbides in the matter of quality of finish, 
machining time and the ultimate life of the tool between grindings. 
There are many jobs on which carbides are used, or can be used, 
in which the major beneficial result may be quality of finish or 
increase of tool life between grindings rather than the reduction 
of machining time. Properly set up, however, almost any job. 
by comparison with an older machine, can be done at a substantial 
reduction of floor-to-floor time if the machine is operated at 
maximum permissible speeds and feeds. Many of the nw ma- 
chines that have been installed in railroad shops within the past 
two years are still not being used at anywhere near the capacity 
built into them. 

In Table I are a few of the production figures that came to the 
attention of the committee. 
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Use of carbides and hydraulic 
controls on machine tools open 
way to reduced machining time 


A carbide tool and holder has been developed and telz 
which the tool tip is held in position by a spring steel cz. 
firmly supported. These tools are well adapted to the older m 
chines where there is back lash, stalling under pressure of œ! x 


Table I—Production Data on Locomotive Parts 


x Cutting Tool Machining Pieces Betwes 

Operation Used Time Grindings 
Bore—56-in. tires .. Carboloy 16 tires in 8 hr. 4 to 8 tires 
Bore—36-in. tires .. Vascoloy 14 tires in 8 hr. 4 to 5 tires 
Bore—62-in. tire ... Kennametal 17 min. as comp. 

with 45 min. 4 tires 

Turn tapered frame 

BF tacos. Bane anak Kennametal 4 min. per bolt 1,500 bolts 


intermittent cuts. Under these conditions the tip will usually lit 
and bend back the spring clamp instead of breaking off. Som 


Table 1I—Performance Data with Spring Type Tool Hol 


Pieces betae 
. Machining Former grinds 
Cutting tool time mach. time ——*+— 
Operation used HMS HMS New Ole 
Turn and bore pack- 
ing ring tub ...... Kennametal 0-40-0 1-15-0 BM 
Turn crown brasses. . Kennametal 0-40-0 1-00-00 16 i 
Turn and bore piston 
bull ring ......... Kennametal 1-30-0 3-30-00 6 1 
Turn and bore valve 
bushings Kennametal 1-20-00 2-15-00 8 
Bore, turn and face 
40-in. Diesel wheels. Kennametal 2-30-00 4-30-00 5 


performance data on a 17-year-old 54-in. Bullard vertical tur 
lathe using the above tool is shown in Table II. 


Developments in Shop Tools 


It was to be expected that the intensified effort toward mar 
mum production in industrial plants during the war would result" 
many developments in machine tools and accessories that would 
be of value in railroad shops. Due to the disturbed conditions " 
industry during the past year many of these developments havt 
been slow in coming to our attention. ; 

All of us are familiar with the development of hydraulic drive 
as applied to machine tools but in appraising the advantage “ 
hydraulic drives it has sometimes been overlooked that the mt 
duction of the hydraulic drive has also made possible many ole 
developments in machine tools and their use that would not other- 
wise have come about. Various types of automatic duplicating de 
vices are now available on milling machines, engine lathes, turret 
lathes and drill presses that not only simplify the repetitive pro 
duction of locomotive parts at a considerable time reduction 
also assure that degree of accuracy so necessary for interchange 
ability. And, from the standpoint of railroad work several of these 
devices are in the form of attachments that may be added to ext 
ing machines where it is in such physical condition as to warrant 
the application of additional expensive tooling equipment. — 

One such development brought to the committee's attent! 
hydraulic duplicating lathe the function of which is to rep" ace 
rapidly and accurately, from a template mounted on a boler a 
tached to the rear of the lathe, such work as spindles, motor stal 
valve stems, piston rods, throttle stems, or any other shaft havin 
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n irregular contour. It will reproduce steps, tapers, right-angle 
r tapered shoulders, recesses, grinding necks and radii. In the 
ase of this duplicator there are no stops to set and no multiple 
yoling to bother with. The lathe cuts metal continuously and does 
ot have to be stopped for measuring or calipering. Measuring is 
onfined to the first diameter only, after which all other diameters 
re reproduced automatically. Some idea of the productive possi- 
ilities of this duplicating lathe may be seen in the reduction in 
tachining time on a locomotive piston rod from 4 hours to 34%4 
in., and the machining of a valve stem in 22% min. that formerly 
ok 3 hr. 15 min. 

Another device having a number of possibilities in the field of 
‘illing is an automatic spacer which completely eliminates the 
mventional drilling jig, or the necessity of laying out each indi- 
dual piece, where several pieces, having duplicate drilling are 
“volved. This drilling spacer consists of a flat table that is set up 
mı the table of the drill press or radial drill and with the work 
amped in place the table is traversed hydraulically from one pre- 
termined position to another by means of two selector controls— 
e for lateral positions and the other for longitudinal positions. 
1e table movements are actuated by hydraulic cylinders and the 


imber of positions depend on the number of cylinders used in’ 


ach of the two directions ; thus if there were 10 cylinders used in 
ie longitudinal and 10 cylinders in the transverse movement a 
otal of 100 positions would be available. Some idea of the accu- 
icy of this device may be gained from a job in which four holes 
ere drilled in a piece of %-in. steel; the spacer positions were 
t and then four more holes were drilled in second piece of 
s-in. steel. The first plate was then placed on top of the other 
id four steel pins, super-finished to a diameter of .0005 in. less 
ian the holes, were inserted. The holes matched perfectly and a 
ight vacuum was created when they were withdrawn. As to time 
ving: on a lot of 74 pieces requiring 70 hours for drilling with 
-jig, the spacer cut 10 hours off the time and eliminated the 
‘50 jig. 

These are but two of many developments in machine tools that 
-ill be available in the future for cutting the cost of production 
-d the time required for the machining of locomotive parts. 


Conclusion 


The study in connection with this year’s report leads to certain 
ther obvious conclusions. Of paramount importance is the 
ct that the railroads, because of greatly increased labor and 
aterial costs, are faced with a period in their history when 
1e cost of operation must be held to an absolute minimum in 
rder to maintain solvency or to assure profitable operation. 
“he cost of locomotive repairs is still the largest single item 
of operating expense and, in so far as steam locomotives are 
concerned, the expense of machine shop work represents from 15 
o 20 per cent of the cost of back shop repairs. 

Unfortunately locomotive parts are not produced in great quan- 
ties and therefore, in many instances, the economies that might 
e expected as a result of modern quantity production are not 


available under present circumstances. With modern machine 
tools and modern cutting tools offering economies in quantity 
production it may be worth while to explore the possibilities of 
increasing the number of any one locomotive part produced on 
any one shop order by anticipating requirements for longer work- 
ing periods. For example, most every railroad has certain 
locomotive parts which, over a period of six months or a year, 
might require the manufacture of 300 to 500 pieces in the 
machine shop. On most roads, these are not made at one time 
but are produced ón shop order as needed. With the economies 
of turret lathe work and hydraulic duplicators such as have 
been mentioned it has been found possible, in some cases, to 
produce parts for one-half or two-thirds the machining cost 
per piece when produced in large quantities. 

The installation of machine tools, such as horizontal boring 
mills, with general purpose possibilities should be studied in 
the light of modern machine and tool developments with the 
idea of eliminating many of the older single-purpose tools and 
their attendant high production costs. 


Discussion 


The discussion on the shop tool report centered around the 
use of carbides. One member said that experience has demon- 
strated that while there are few jobs that can not be done with 
carbides, not all jobs are practical for carbides. Tool grinding, 
he said, is a very important factor in tool performance. This 
member, as an example, cited the boring of from 500 to 600 cast 
iron wheel per tool grind and concluded his remarks by saying 
that while carbides were once considered practical mainly for 
turning operations they are now widely used in boring, ream- 
ing and milling operations with successful results. 

Another member recounted experience in the boring of tires 
in one cut, with a taper of only one to two thousandths. 

Considerable discussion resolved around proper rake angle, 
most of which concerned the question of negative rake. While 
there was considerable interest in negative rake on machining 
jobs, little information resulted from the discussion. 

Another member stated that the shop with which he was con- 
nected used carbides extensively and ventured the opinion that 
the machining of steel with this type cutting tool is creating the 
most troublesome problems, none of which cannot be overcome 
by study and attention to details. 

Another member raised the question as to the use of carbide- 
insert milling cutters on multiple-bar guides and was informed 
that one large Eastern shop has been successfully performing 
this job with carbide tools for some time. 

The report was sigued by E. A. Greame (chairman), tool 
foreman, D. L. & W.; Wallace Brown, shop supervisor, B. & M.; 
O. L. Dean, shop superintendent, B. & Ar.; W. Leys, generat 
foreman, G. T. W.; F. B. Rykoskey, supervisor of shops, B. & O.; 
J. I. Stewart, supervisor machinery and tools, N. Y. C.; F. 
Whitaker, shop superintendent, N. Y., N. H. & H.; E. Wynne, 
mechanical engineer, shop methods, Can. Nat’l., and H. C. Wilcox, 
Railway Mechanical Engineer. 


Spring-Rigging Design and Maintenance 


Little has been written in connection with the purpose and 
‘undamental principles of the spring system; consequently it is 
zenerally misunderstood, resulting in abuse, improper adjust- 
nents, poor design of parts, etc., all of which leads to higher 
naintenanee costs and reduced availability. There are many 
nstances in which misalignment has been blamed on springs 
or the rigging when the real fault was elsewhere. 

The purpose of the spring equalization system. is: (1) to 
listribute the weight of the spring-supported mass of a loco- 
notive to each axle as required by adhesion requirements and 
oad limitations indicated by those responsible for the right of 
way over which the locomotives must operate; (2) to absorb 
shocks produced by frogs, diamonds, joints, curving, etc., and 
distribute them throughout, thus avoiding local overstressing ; and 
(3) to absorb and distribute forces produced by unbalanced 
nachinery. This is a most important function when one con- 
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Two-part report establishes the funda-. 
mentals of spring-rigging design, the cor- 
rection of its defects as found in service 
and the facilities and methods of repairs 


siders high rotative speeds, for it is then that vertical com- 
ponents of the main rods and the effect of overbalance in the 
counterweights for the reciprocating masses become high. 
From the foregoing it is evident that flexibility is essential, 
yet a proper degree of stability is required to avoid derailment, 
fouling, local overloads, excessive rolling, bouncing, pitching, 
and hard or stiff riding, all of which would have unfavorable 
results on frames and machinery as welt as to the right of way. 
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A proper design of springs will contribute much to obtaining 
satisfactory conditions and a properly designed and maintained 
spring rigging is a most necessary complement in order to 
obtain optimum results. 

In order to obtain the desired weight distribution and maintain 
it within reasonable variations under operating conditions, it is 
necessary from a design standpoint that the suspension of the 
spring-supported mass shall be considered as being at three 
points. This has nothing to do with spring design or manufacture, 
which will be discussed later. The following concerns only the 
equalization systems in which the springs merely act as beams 
or levers. 

The three suspension points are obtained by breaking up the 
springs and equalizers into three separate groups, the resultant 
point of support of each group being one of the required three 
points. One point must lie in the longitudinal center line of the 
locomotive and the other two must be in a plane at right 
angles to the center line, and as far out from the center line 
as possible. It is now apparent that if all three points were 
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connected by straight lines a triangle would be formed, which 
is known as the resultant support triangle. It is important 
that the grouping be so arranged that the center of gravity of 
the spring supported mass will lie well within the triangle, and 
quite remote from the apex. The nearer this center of gravity 
is to the sides or the apex, the less stable is the locomotive. 
In general, it will be found that the center of gravity will be 
approximately along the center line of the locomotive, and about 
one-third to one-half the distance from the base to the apex 
of the triangle. The grouping should be such that the resultant 
support triangle will have that relation to the center of gravity 
of the spring supported mass. It is customary and usually more 
convenient to have the apex of the triangle toward the front 
of the locomotive, although there would be no objection tech- 
nically if it were the opposite. 

When four-wheel lead trucks are employed the resultant of 
the truck suspension system may be considered as being in the 
vertical center of the truck center plate or casting. While it is 
true that the center-plate bearing is not a point, its influence 
in preventing listing is very small. Therefore, if no other spring- 
rigging parts are connected to the lead truck one point of 
suspension will lie in the vertical center of the center plates, 
and form the apex of the resultant support triangle. All other 
springs and equalizers should then be divided into two groups, 
one for each side of the locomotive; and the resultant points 
of support of these two groups are the other two points of 
suspension, thus completing the triangle. Locomotives with four- 
wheel lead trucks have been so arranged as to include the 
springs of one or more pairs of drivers with the lead-truck 
suspension, but such an arrangement is uncommon. Unless the 
locomotive is of unusual length such an arrangement will bring 
the sides of the resultant triangle so close to the center of 
gravity that the locomotive probably would not be stable. 

When two-wheel lead trucks are employed, it has been found 
to be desirable to include the springs of at least the first pair 
of drive wheels (and often the second pair as well) with the 
truck suspension system by means of a centrally located equalizer, 
hanger, and a cross equalizer. This arrangement places one 
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point of support along the center line of the locomotive, by 
to the rear of the truck center pin and the resultant of ths 
group forms the apex of the resultant support triangle 4! 
other springs and equalizers should then be divided as bis 
into two rear systems, one on each side, thus establishing tx 
other two points of suspension. 

Having discussed the basic principles of suspension the ras 
for the tilting of springs and rigging, the listing of the ky: 
motive etc., and the correction of these troubles can be consideri 

As far as weight distribution is concerned, it is importat 
that the lengths of the equalizer arms be correct. Inaccurecy 
of these dimensions will act to load some journals higher tu 
intended by design and if the inaccuracy is great enough, he:tiy 
troubles will develop. The resulting change in spring loads yi] 
decrease the deflection of some springs and increase tht / 
others, causing some tilting. 

Undesirable distribution of weight may or may not be prota 
by tilted spring systems when tilting is caused by errors de 
than the above, depending upon the design of spring ¢ 
equalizers, which will be discussed later. 

Tilting of springs and rigging is always a result dem 
in vertical dimensions of springs, rigging or related paw 
as wheel diameters, boxes, saddles, etc. The effect of ex 
in each of the above and their correction will be discus: 
separately. 


Wheels 


The diameters of driving, lead and trailer wheels all z 
a definite relation to each other. The vertical dimensico 
many parts of the locomotive, including spring rigging, 
governed by the difference in wheel diameters. If this w 
relation is disturbed, the locomotive will not be longitudi 
level and since the frame will then be inclined, the 
relationship of fixed points of the spring systems will be 
with -respect to journal centers. Since the spring seats 
have a definite relation to journal centers which will not chag 
when wheel relationships are disturbed, the springs and ngg 
must tilt because the relation of rigging fixed points to s) 
seats has been changed, unless proper compensatory mess) 
have been taken. 

In the case of four-wheel lead trucks having wheels sal 
in relation to driving tire thickness, a shim whose thicknes 6 
one-half the error of the lead wheel diameters should be pasi 
in the female center plate. If the lead wheels are large, omal 
the diameter error removed from the center plates assembly Wl 
correct that error. 

Locomotives with two-wheel lead trucks may be treated s% 
larly when tilting is caused by improper truck-wheel dimas 
provided the center-pin assembly is of the design wherein & 
main equalizer is provided with a front hanger extending 9 
through the center pin with an adjusting nut and screw 27 
top. The nut should be moved on the screw by oneta!® 
amount of the diameter error. Unfortunately, many two 
truck designs do not provide a forward hanger for the = 
equalizer, which makes, adjustments more difficult. In = 
cases, the rear hanger of the main equalizer may be le 
or shortened by one-half the diameter error multiplied by ™ 
ratio of the main equalizer arms. If this hanger is of the ™ 
adjustable type, the same change can be made by inserting wi 
or thinner keys in the front hangers of the springs over '™ 
first pair of drivers. Either of these two expedients will lee 
the locomotive as well as the spring rigging. 

It is most unfortunate that many designs of front hangt 
for the No. 1 springs are of the loop or non-adjustable t 
In such a case, the adjustment can be made at the rear hang 
of the No. 1 springs provided they are not of the loop type 2! 
Adjusting at this point will level the locomotive but leave * 
springs and rigging tilted. If one-half of the desired adjustm 
(one-quarter of the diameter error multiplied by the ™* 
equalizer ratio) is applied under the No. 1 spring seat or s 
where in the box-saddle assembly, the locomotive will be i 
and the springs and rigging tilted only half as much as thous? 
the adjustment had been made at the rear hangers. 

A locomotive having the above errors in lead wheel diameters 
either two-wheel or four-wheel truck, can also be leveled by 
applying wider or thinner keys in every hanger of the ™ 
systems, including trailers if any, as an alternative. Of cou 
the change from nominal key width would be just the reve“ 
of that indicated for the adjustment to be made at the t™ 
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nter. That is, if the locomotive is low in front because 01 
nall lead wheels, the adjustment made at the truck center is 
complished by adding material to the center plate of a four- 
heel truck, or shortening the front hanger of the main equalizer 
- the equivalent of that in the case of a two-wheel truck, thus 
ising the front of the locomotive and lowering the rear. 
If it is decided to level the locomotive by adjusting the rear 
stems as outlined above, the keys must be narrower than 
minal, thus lowering the rear of the locomotive and raising 
: front. The change in key width must be one-half the 
wmeter error, as before. 
However, if an error exists at the lead-truck wheels, it is not 
‘ommended that corrective measures be applied to the rear 
stems as it is not only time-consuming and expensive but may 
wilt in bringing the top frame rails, or the pedestal caps, so 
se to the driving boxes as to strike when the locomotive is 
rking and effects the valve gear. It is better to adjust by 
first methods mentioned rather than by the alternative method. 
some cases of extreme errors and close clearances between 
in frames and truck frames a combination of the two methods 
` to be resorted to. 
` { there are errors in the lead-truck assembly other than wheel 
meters and it is not expedient to correct them, adjustments 
ould be made in the same manner as though the wheels were 
error, except that the whole error should be compensated for, 
t half of it. 
‘t is a fallacy to attempt to correct the above types of errors 
inserting wider keys (or gumps) in the trailer spring hangers 
y. If the locomotive is low in the back because of large 
.d wheels or similar causes, wide keys in the trailing hangers 
li raise the rear only a fraction of the increased width of 
z and tilt the rigging worse. To apply wide keys in those 
gers when the lead wheels are small is also wrong. As before, 
s will raise the rear slightly when it should be lowered if 
thing. It should be kept in mind that large lead wheels 
se the front of a locomotive and lower the rear. Small lead 
eels produce the opposite effects. 
When there is an error in trailor-wheel diameters compensation 
1 be made by applying wider keys (one-half the diameter error 
ded to nominal key width) in the trailer spring hangers, if 
e wheels are small compared to driving-tire thickness. When 
: wheels are comparatively large the keys may be reduced, 
t if the error in diameters is great the keys must not be 
iuced so much as to shear. In that case, reduce the keys as 
ich as is advisable and reduce the distance from the journal 
nter to the spring seat to obtain the balance if construction 
‘mits. Planing the spring band has been resorted to and is 
ually easier and more convenient. If all the error cannot be 
rected by any combination of the above expedients, the 
‘mainder in most cases will be so slight that results will be 
tisfactory, though not perfect. 
It would not be proper to change the key width in any other 
ngers, such as the post hangers, or make lead truck alterations, 
z that would also produce tilting, cause the. locomotive to go 
t of level, and tilt the trailing-truck frame. 
From the above it is evident that every effort to match 
wel diameters will save time and trouble. 


Driving Boxes and Saddles 


As previously pointed out, there is a definite distance from 
> center of the driving journals to the pulling faces of spring 
ngers which should always be maintained. Any change in 
s distance, plus or minus, will result in changjng the relation- 
ip of the spring-band seat with respect to fixed points of 
> spring rigging in the frame, causing that spring to tilt as 
ll as the balance of the spring rigging. Suppose such an 
‘or exists in just one driving box and spring assembly. In 
dition to tilted rigging, the locomotive will be out of level 
gitudinally and the spring rigging on the other side will also 
. If the error exists in one of the rear systems, the loco- 
tive will be out of level transversely as well as longitudinally. 
Zrrors of this type usually occur in the driving box and 
vuld be corrected by applying shims of the proper thickness 
the spring saddle pockets. If the pockets are too shallow, 
ms or weldment can be applied to the saddle legs although 
s is not particularly recommended as it is desirable to keep 
idles standard. If the spring seat of the saddle is of the 
:ket type, a shim can be dropped in and tack welded. A shim 
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can be welded to the spring band or wide keys applied to both 
hangers. Much trouble in this respect can be saved if the 
drawing dimension from the center of the box to the top of 
the saddle-leg pocket is observed when boring or reboring crown 
bearings. If design and construction permit, it is highly desirable 
to correct such an error where the error exists, leaving the 
other possible points of correction open to permit adjustment 
of variation in loaded spring heights or engine-truck wheel 
errors as previously discussed. 


Spring Hangers 


Drawing dimensions between pulling faces should be carefully 
adhered to as variations will cause the springs and rigging to 
tilt as well as cause the locomotive to be out of level. After 
wheeling, such errors are most difficult to determine, but once 
found, are easily corrected by applying wide or narrow keys 
in the amount of the error in that particular hanger only. To 
try to correct the error in one hanger by changing keys in 
another is erroneous. 

The loop type hanger now commonly used on modern power 
is not readily adjusted since the spring shoes fit into slots in 
the spring plates and the hanger bears on a concaved surface 
of the shoe. To adjust in a manner similar to applying wide 
or narrow keys would require numerous thicknesses of shoes or 
clips carried in stock, whereas the older conventional hanger 
could be more readily adjusted as keys could be readily ground 
or rough machined if the desired size was not available, o1 
even cut from plate if necessary. 

If shims were applied to the concave surface of shoes used 
in connection with loop hangers, the desired effect would be 
obtained but it is doubtful if they could stay in place. Hence, 
loop type hangers may be considered as non-adjustable and no 
correction is advisable where they are employed. However, 
shims may be applied to the spring saddle or metal removed 
from the spring band. It is evident that proper attention at 
the time of repairs will save time and trouble. This means 
bringing hangers back to drawing dimensions. In the event 
that hangers are not to drawing dimensions, the error can be 
overcome by applying wide or thin keys, but in so doing, there 
is less chance for adjustment for permissible variation in spring 
deflection and this practice is not recommended. 


Frame Connections 


The vertical distance of centers of equalizer fulcrum points, 
spring hanger dead ends or loation of frame spring bearing 
points from journal centers should be maintained to drawing, 
otherwise the effect will be the same as though wrong length 
hangers etc., were used. 

It is also important that truck frame connections to main 
frames, crossties or frame extensions are properly located with 
respect to journal centers, for if they are not, the truck frames 
will not be horizontally parallel to main frames and in the 
case of trailers, the springs will be tilted. Trailer-truck centering 
devices, the rockers on Delta type trailer frames, for example, 
must be the right height and the surfaces they rest on or bear 
against properly located with respect to journal centers. 


Springs 


When spring plates are formed, or bent to the curvature of 
master plates or other spring plates, most of the deformation is 
plastic, depending on the temperature and physical properties of 
the steel, and part is elastic. When the plate is freed from 
the cambering machine, it loses that part of the camber which 
was elastic. When a spring is reworked, the bending done by 
the cambering machine is less, that part which is elastic is less, 
and the final camber will be a little greater than that of a 
plate made from a new, flat bar. 

When springs are reworked, a little of the surface of each 
plate is lost as scale, and for a very small distance under the 
new surface the steel will be partially decarburized; that is, 
it will lose a little of its carbon. This decarburized steel will 
offer less resistance to the bending it is subjected to in service. 
Portions of the plates, too, will have had their thicknesses reduced 
by wear. These changes have important effects on the heights 
of springs when applied to locomotives. For example: a spring 
44 in. long, having 18 plates of 3£-in. nominal thickness will, 
if the thickness of each plate is reduced by only 4 per cent, lose 
0.27 in. in the height of its assembly of plates. The thin plates 
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will deflect 0.42 in. more under the working load, so the working 
height will be 0.69 in., or 146 in. less than it would be if the 
plates were of full 34 in. thickness. When spring steel is hard 
to get, it is often necessary to use plates that have lost more 
than 4 per cent of their original thickness. 

New steel will differ to some extent in its dimensions and in 
its resistance to bending. Bands will vary according to customary 
forging tolerances. From the foregoing, it is clear that all 
springs made or repaired to one set of drawing dimensions 
cannot be alike. It is surprising that so large a proportion of 
them do come within the tolerances. Uniformity could be 
gained by so making the master plates that, when the springs 
are tested, none are too high and those that are too low could 
have shims welded to the bands to bring them to the proper 
height. That however, is not the practice. 

At the main driving wheels there is much more weight not 
spring-supported than at the coupled wheels, because the main 
wheels carry the back ends of the main rods, the eccentric 
cranks, the back ends of the eccentric rods, and more of the 
weight of the side rods than any other pair; the heaviest crank 
pins, crank pin hubs, and counter-balances, and often the heaviest 
axle and boxes. To get the maximum allowable total weight 
on the drivers without exceeding the limit on any pair and to 
secure uniform tread wear of the tires, it has become the 
practice to reduce the spring-supported weight on the main 
drivers and sometimes on the intermediate drivers of locomotives 
having more than three pairs. This is done by means of equalizers 
having unequal arms. Thus there are often four different 
spring loads on a 4-6-2 locomotive from the design standpoint 
alone. It is, of course, impracticable to use springs of four 
different designs to take care of these differences. So it is 
evident that spring rigging must be adjusted, and locomotives 
should be provided with means of adjustment. 


Spring Shoes or Clips 


Most spring shoes now in use are so designed that they 
cannot be gumped or shimmed without making useless the lips 
that are provided to hold them in place. The shoes then slide 
along the plates until the hangers reach the ends of the slots. 
The sharp edges of the slots then cut the hangers and if the 
result is not a broken hanger, causing a locomotive failure, new 
hangers will be required when the engine is repaired. It is 
economy to make adjustments by the substitution of keys of 
different widths, and the hangers should have slots long enough 
for such adjustment. 

Another method of correction other than the employment of 
wide or thin keys is to manufacture the spring shoes or clips 
in various thicknesses which is just as effective as far as adjust- 
ment is concerned. 

The end lip of clips usually used with positive camber springs 
should have the inside fillet as generous as possible in order to 
minimize stress concentrations in that area. Clips of similar 
design for flat or inverted camber springs, the outer surface 
of which bears against the upturned end of the second or third 
plate, should also be provided with a generous inside fillet as 
there is no guarantee that the direction of action will not be 
reversed at times. 

The restraining lug of clips not employing end lips should 
be of generous proportions to prevent excessive wear or shearing 
off. It is suggested that such lugs have the same cross section 
and shape as a hanger and provide suitable slots in the first 
and second plates. Such clips are most commonly employed in 
connection with loop hangers or the old style two-strap hangers 
held together at the top by a key resting on the clip. If this 
style of clip is to be used on positive-camber springs it should 
be crowned to be certain it is supported at the center. 

If a clip is unsupported at the center it may be subjected to 
high transverse stresses and, depending on circumstances, this 
stress could be greater if the thickness were increased. Con- 
sidering all the factors involved it would seem to be an advantage 
to make the clip of a material and thickness permitting small 
deformations at low stress and employ wide or thin keys for 
adjustments. 


Listing and Effect of Drawbar Pull 


A locomotive having a two-wheel leading truck has a central, 
longitudinal equalizer extending from the leading truck to a 
cross-equalizer connecting the front ends of the forward driving 
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springs. This group of springs has little or no effect in prese 
the lateral listing of the locomotives. That function my 
performed by the rear groups. In order that inequality z 
weights of the accessories on the two sides shall not 
sarily overload the springs of one of the rear groups, the g 
should include a reasonably large number of springs. Thx) 
2-8-2 locomotive should have only the forward pair oi d 
equalized with the leading truck, the three other pair: : 
included in the two rear groups. A 2-8-4 locomotive havirg 
drivers . equalized with the leading truck has only the r: 
truck springs to oppose listing. Another objection to this arra 
ment arises from the transfer of load to the rear gro 
the locomotive is exerting a draw bar pull. 


Adjustments for Listing 


When the cross-equalizer at the front drivers is badly ix 
it is usually a wrong procedure to try to level it by adj 
of the front group of springs. The condition is probabi 
by the listing of the locomotive and, when it has bee * 
by adjustment of the rear groups, the equalizer will i: 
to be level unless differences between the two fre = 
springs cause a slight incline. 

The springs of a four-wheel leading truck are, of «cv 
usually connected by a cross-equalizer; but, as these + 
have litle effect in preventing listing, they are to be cosi 
a single spring group, and listing should be corrected 
same manner as for locomotives with two-wheel lead t 


Adjustment for Wheel Size Variations 


It is most unfortunate that locomotive builders have 
disregarded problems of adjustment. In the case of four 
lead trucks and any trailers, the design should be such 
permit use of largest wheels with the thinnest tires and 
the springs, rigging and the locomotive level. Then vt 
wheel size errors reverse their trend, suitable lifts applied 
spring bands and shims in the center plate, can be easily 
to obtain level conditions. 

It is not clear why front equalizer hangers for th 
equalizer as used in older two-wheel lead truck cons’ 
was abandoned without at least providing a satisfactory s 

It is believed a little sudy will show that a change ir 
of the rear or central hanger to the main equalizer of tv: 
trucks of existing locomotives will permit the use of a 
key arrangement which will then allow adjustment for 
sizes without getting into complications at the No. ! 4 
Changing the center pin to make room for a hanger # 
arrangement may prove too complicated. 

As previously pointed out, the use of loop hangers : 
severe restrictions on maintenance forces in connect 
adjustments. Builders should be requested to furnish so 
design of hanger that will permit adjustment as readily 4 
more conventional slotted hanger and key. There is a“ 
three-piece hanger now on trial that permits ready adit 
yet there were no changes made in the spring plate. 
type of hanger has been in service two years withor 4 
whereas, many of the loop-type hangers furnished w" 
locomotives have failed. 

In connection with hanger failures, maintenance forces bd 
refrain from applying plates or gumps under spring sho wl 
making adjustments. The use of such plates fifts the she 4 
of the slots or away from the ends of the spring plates, ™ 
allowing the hangers to shift and contact the spring plates va 
not only damages the hangers severely but prevents them :# 
tioning properly and failures result. f 

The equalizers of any spring system should be so 47 
that there will be no change in the distribution of weig* 
any reasonable distortion of the system. This condition 2 
met if all members, including springs, are designed so that '* 
have the same effect as straight-arm levers. a 

If the fulcrum center and points of load application ee 
in the same straight line that equalizer is a straigh 2” 
equalizer, and no matter how it is tilted, the ratio of the aie 
arms will not be changed, hence there will be no change 1n 1e 
distribution. 

If the arms of an equalizer form a V, it is known as 2°”) 
equalizer and if such an equalizer is tilted, the ratio “` 
effective moment arms will vary as the product of the ee 
of the arms and the cosine of the angles through which © * 
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enter. That is, if the locomotive is low in front because oi 
mall lead wheels, the adjustment made at the truck center is 
iccomplished by adding material to the center plate of a four- 
wheel truck, or shortening the front hanger of the main equalizer 
yr the equivalent of that in the case of a two-wheel truck, thus 
aising the front of the locomotive and lowering the rear. 

If it is decided to level the locomotive by adjusting the rear 
ystems as outlined above, the keys must be narrower than 
minal, thus lowering the rear of the locomotive and raising 
he front. The change in key width must be one-half the 
liameter error, as before. 

However, if an error exists at the lead-truck wheels, it is not 
ecommended that corrective measures be applied to the rear 
ystems as it is not only time-consuming and expensive but may 
‘sult in bringing the top frame rails, or the pedestal caps, so 
‘Jose to the driving boxes as to strike when the locomotive is 
vorking and effects the valve gear. It is better to adjust by 
he first methods mentioned rather than by the alternative method. 
n some cases of extreme errors and close clearances between 
nain frames and truck frames a combination of the two methods 
as to be resorted to. 

If there are errors in the lead-truck assembly other than wheel 
diameters and it is not expedient to correct them, adjustments 
should be made in the same manner as though the wheels were 
in error, except that the whole error should be compensated for, 
rot half of it. 

It is a fallacy to attempt to correct the above types of errors 
y inserting wider keys (or gumps) in the trailer spring hangers 
mly. If the locomotive is low in the back because of large 
eed wheels or similar causes, wide keys in the trailing hangers 
will raise the rear only a fraction of the increased width of 
cey and tilt the rigging worse. To apply wide keys in those 
angers when the lead wheels are small is also wrong. As before, 
his will raise the rear slightly when it should be lowered if 
inything. It should be kept in mind that large lead wheels 
-aise the front of a locomotive and lower the rear. Small lead 
vheels produce the opposite effects. 

When there is an error in trailor-wheel diameters compensation 
‘an be made by applying wider keys (one-half the diameter error 
added to nominal key width) in the trailer spring hangers, if 
the wheels are small compared to driving-tire thickness. When 
the wheels are comparatively large the keys may be reduced, 
nut if the error in diameters is great the keys must not be 
‘educed so much as to shear. In that case, reduce the keys as 
nuch as is advisable and reduce the distance from the journal 
center to the spring seat to obtain the balance if construction 
permits. Planing the spring band has been resorted to and is 
asually easier and more convenient. If all the error cannot be 
corrected by any combination of the above expedients, the 
remainder in most cases will be so slight that results will be 
satisfactory, though not perfect. 

It would not be proper to change the key width in any other 
angers, such as the post hangers, or make lead truck alterations, 
or that would also produce tilting, cause the locomotive to go 
out of level, and tilt the trailing-truck frame. 

From the above it is evident that every effort to match 
vheel diameters will save time and trouble. 


Driving Boxes and Saddles 


As previously pointed out, there is a definite distance from 
he center of the driving journals to the pulling faces of spring 
angers which should always be maintained. Any change in 
his distance, plus or minus, will result in changjng the relation- 
hip of the spring-band seat with respect to fixed points of 
he spring rigging in the frame, causing that spring to tilt as 
vell as the balance of the spring rigging. Suppose such an 
rror exists in just one driving box and spring assembly. In 
ddition to tilted rigging, the locomotive will be out of level 
mngitudinally and the spring rigging on the other side will also 
it. If the error exists in one of the rear systems, the loco- 
rotive will be out of level transversely as well as longitudinally. 

Errors of this type usually occur in the driving box and 
hould be corrected by applying shims of the proper thickness 
1 the spring saddle pockets. If the pockets are too shallow, 
hims or weldment can be applied to the saddle legs although 
ais is not particularly recommended as it is desirable to keep 
addles standard. If the spring seat of the saddle is of the 
ocket type, a shim can be dropped in and tack welded. A shim 
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can be welded to the spring band or wide keys applied to both 
hangers. Much trouble in this respect can be saved if the 
drawing dimension from the center of the box to the top of 
the saddle-leg pocket is observed when boring or reboring crown 
bearings. If design and construction permit, it is highly desirable 
to correct such an error where the error exists, leaving 
other possible points of correction open to permit adjustment 
of variation in loaded spring heights or engine-truck wheel 
errors as previously discussed. 


Spring Hangers 


Drawing dimensions between pulling faces should be carefully 
adhered to as variations will cause the springs and rigging to 
tilt as well as cause the locomotive to be out of level. After 
wheeling, such errors are most difficult to determine, but once 
found, are easily corrected by applying wide or narrow keys 
in the amount of the error in that particular hanger only. To 
try to correct the error in one hanger by changing keys in 
another is erroneous. 

The loop type hanger now commonly used on modern power 
is not readily adjusted since the spring shoes fit into slots in 
the spring plates and the hanger bears on a concaved surface 
of the shoe. To adjust in a manner similar to applying wide 
or narrow keys would require numerous thicknesses of shoes or 
clips carried in stock, whereas the older conventional hanger 
could be more readily adjusted as keys could be readily ground 
or rough machined if the desired size was not available, o1 
even cut from plate if necessary. 

If shims were applied to the concave surface of shoes used 
in connection with loop hangers, the desired effect would be 
obtained but it is doubtful if they could stay in place. Hence, 
loop type hangers may be considered as non-adjustable and no 
correction is advisable where they are employed. However, 
shims may be applied to the spring saddle or metal removed 
from the spring band. It is evident that proper attention at 
the time of repairs will save time and trouble. This means 
bringing hangers back to drawing dimensions. In the event 
that hangers are not to drawing dimensions, the error can be 
overcome by applying wide or thin keys, but in so doing, there 
is less chance for adjustment for permissible variation in spring 
deflection and this practice is not recommended. 


Frame Connections 


The vertical distance of centers of equalizer fulcrum points, 
spring hanger dead ends or lo.ation of frame spring bearing 
points from journal centers should be maintained to drawing, 
otherwise the effect will be the same as though wrong length 
hangers etc., were used. 

It is also important that truck frame connections to main 
frames, crossties or frame extensions are properly located with 
respect to journal centers, for if they are not, the truck frames 
will not be horizontally parallel to main frames and in the 
case of trailers, the springs will be tilted. Trailer-truck centering 
devices, the rockers on Delta type trailer frames, for example, 
must be the right height and the surfaces they rest on or bear 
against properly located with respect to journal centers. 


Springs 


When spring plates are formed, or bent to the curvature of 
master plates or other spring plates, most of the deformation is 
plastic, depending on the temperature and physical properties of 
the steel, and part is elastic. When the plate is freed from 
the cambering machine, it loses that part of the camber which 
was elastic. When a spring is reworked, the bending done by 
the cambering machine is less, that part which is elastic is less, 
and the final camber will be a little greater than that of a 
plate made from a new, flat bar. 

When springs are reworked, a little of the surface of each 
plate is lost as scale, and for a very small distance under the 
new surface the steel will be partially decarburized; that is, 
it will lose a little of its carbon. This decarburized steel will 
offer less resistance to the bending it is subjected to in service. 
Portions of the plates, too, will have had their thicknesses reduced 
by wear. These changes have important effects on the heights 
of springs when applied to locomotives. For example: a spring 
44 in. long, having 18 plates of }4-in. nominal thickness will, 
if the thickness of each plate is reduced by only 4 per cent, lose 
0.27 in. in the height of its assembly of plates. The thin plates 
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correct length. (b) Nib plates to A. A. R. standard nibs. (c) 


Punch slots were used. (d) Place plates on the rack for fitting. . 


(5) The complete spring is placed in the furnace with leaves 
at least }4-in. apart to facilitate uniform heating. Heat uniformly 
to 1600 deg. F. and hold for approximately 35 min. (This is 
comparable to one hour per inch of thickness commonly used.) 

(6)—Form the chamber. Spring plates should be fitted to 
master plates. The less nip the better. 

(7)—Place the spring plates on the cooling rack. Allow to 
cool to black heat before placing on the piling rack. 

(8)—Place the spring on the piling rack in complete spring 
sets. Allow to cool completely. 

(9)—Place spring plates in the furnace as a unit with the 
leaves at least %4-in. apart to facilitate uniform heat. Heat 
uniformly to 1500 deg. F. and hold for approximately 35 min. 

(10)—Remove the spring plates from the furnace and quench 
in oil. The temperature of oil should not exceed 150 deg. F. 

(11)—Remove the spring plates from the oil and allow to drain. 

(12)—Place the spring plates (as a unit) in the tempering 
furnace with the leaves 4-in. apart and heat uniformly to 300 
deg. F. and hold for approximately 23 min. 

(13)—Remove the spring plates and place on the cooling rack. 

(14)—Remove scale from the spring plates when cool. 

(15)—Heat and apply the band to the spring. 

(16)—Remove the spring from the banding machine and quench 
the band. 

(17)—Test the spring as previously described. i 

(18)—Lubricate the spring as previously described. 

The above temperatures and times are based on using furnaces 
of 900 Ib. to 1000 Ib. capacity to obtain Brinell hardness of 
370 to 440. The preferred Brinell hardness is 400. . 


Spring-Shop Equipment 


Combined shear and hot punch having shearing capacity to 
handle 34-in. by 8-in. cold spring steel and 1%-in. by 10-in. hot 
spring steel. Punching capacity, 1%6-in. x 7-in. oblong through 
\%-in. thick in cold spring steel and 1%6-in. by 7-in. oblong 
through %4-in. thick in hot spring steel. 

Nibbing machine capable of producing AAR Standard nibs in 
%-in. spring steel. 

Nibbing and punching furnace, open top with opening 42 in. 
long by 5 in. wide at one end and a section 8 in. wide and 12 in. 
long at the other end for heating plate ends for punching. This 
furnace may be oil-fired with manual control. 

Plate forming furnace, approximately 3 ft. by 6 ft.; 1,000 Ib. 
capacity; oil fired with automatic recorder control and audible 
signal. 

Elliptic spring forming machine, S4-in. by 7-in. by 72-in. 


capacity; chain belt type; air operated. 

Quenching jurnuce, tne same as the torming turnace. 

Oil cooling bath, a tank 42 in. by 84 in. by 48 in; 25 gpm | 
pump; using any standard quenching oil kept at 150 deg. F. by | 
suitable cooling system; thermometer control. 

Tempering furnace, the same as the forming furnace. 

Hydraulic banding press with assembling table, capacity 33+. 
100 tons. l 

Oil-fired banding furnace, 3 ft. by 3 ft. by 3 ft. with mana! 
control. 

Band-quenching tank, 3 ft. by 6 ft. by 2 ft., using oil quenc: 
for steel bands and water for wrought-iron bands. 

Spring testing machine, 35 tons capacity ; 78-in. by 22-in. tabk | 

Spring lubricating tank, 50 ip. by 60 in. by 26 in. 

Hydraulic spring stripping machine, 100 tons capacity. 

Hydraulic system, designed for operation at 1,500 Ib. pres- 

Hardness testing equipment for checking processes. 


Discussion 


One member stated that the first requirement for good spring: 
was a steel of high yield strength in order to obtain a high 
elastic ration and that the attainment of this high elastic ration 
was dependent upon the material being free from stress-stretched 
heating. This member was in favor of oil as a quenching me- 
dium instead of water. He continued the discussion by citing the 
materials and methods in use on his road and laid particular 
stress on the fact that alloy steel is used for springs and th 
the metal is heated in from two to three hours and then hed 
at this temperature for this same length of time. 
the greatest difficulties are experienced with engine-truck springs 
While driving springs frequently run 500,000 miles, the max- 
mum for engine-truck springs is around 100,000 miles. 

Another member called attention to the effect of improper 
weight distribution, citing that the effect of a spring band 1m 


off center resulted, in one case, in an overload on the leading ` 


truck of four to five tons, causing the engine-truck bearings to 
run hot. He also warned against “gumping” springs to adjust 


On that road | 


coupler height and advocated the use of adjustable couplers, mt 
the spring rigging, to correct for changed engine trucks. 

Another member strongly recommended the adherence to blue 
print dimensions by the back shops and that the shop make sur 
the locomotive is level when it leaves the shop in order to savt 
time and trouble for the enginehouse forces. ; 

The report was signed by W. H. Ohnesorge, shop super 
tendent, B. & M. (chairman); L. B. Herfurth, forging sup! 
M. P.; E. J. Hausbach, shop sup’t, Wab.; J. A. Welch, shy 
sup’t, I. C.; J. W. Mason, ass’t master mechanic, C. of G- 
and L. M. Morris, master mechanic, W. P. 


Classified Repairs for Diesel Locomotives 


Locomotive repairs are generally designated as running, classi- 
fied or accident. 

The running repairs on locomotives are the minor repairs 
necessary to keep the locomotives in serviceable condition between 
general repairs. On Diesel-electric locomotives these are normally 
referred to as routine preventive maintenance and are scheduled 
on a progressive basis in order to keep the equipment in good 
operating condition and maintain maximum availability which 
is necessary in order to obtain minimum maintenance costs. 

The routine maintenance scheduled on the progressive basis 
usually consists of periodical inspection and repairs to the pieces 
of equipment on the locomotive requiring the most frequent 
attention, and do not include the removal and general overhaul 
of Diesel engines, main generators and many other pieces of 
equipment on the locomotive due to the fact that such repairs 
are very costly and economics demand that the frequency for 
making them should depend entirely on the condition of those 
parts. Experience to date indicates that Diesel engines and 
main generators will operate satisfactorily for several years 
before removals for overhaul are necessary and that their condi- 
tion is dependent upon the quality of the maintenance and the 
severity of the service during that period. Proper progressive 
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Report suggests the possibility 
that classified repair system is 
necessary and proposes outline 


maintenance and operation will prolong the overhaul periods d 
power plants and are necessary to bring about minimum mainte 
nance costs. The design of the main power plants is ge 
such that it is considered practical to overhaul the engine 
generator at the same time, in order that both pieces of equipment 
will be good for equivalent periods of service. 

Progressive maintenance eliminates the necessity for freque 
shopping of Diesel-electric locomotives. However, the 
for general overhaul of the power plants and other parts of the 
locomotive, accidents and wrecks require shopping the oe 
When this is done, it is necessary to have some means 
identifying and classifying the repairs to be made. 

Classified repairs on locomotives consist of the general tar 
repairs which are segregated into groups and are perferm 
certain specified intervals which vary according to the type 
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©comotive and service and are utilized to measure the general 
:ondition of the locomotives. Originally there was no standard 
:lassification of locomotive repairs, nor was there any uniform 
standard of performance to measure the condition of locomotives 
amd many roads had their own classification of repairs. About 
1924 the ARA, now the Association of American Railroads, 
adopted the United States Railroad Administration Classification 
>f repairs and established a standard for steam locomotives. 


T. T. Blickle, 
Chairman 


However, there was no definite cycle of application established 
for the several classes of repair nor a definite mileage performance 
between the several classes of repair. The AAR Standard 
Classification of Locomotive Repairs appears on the reverse side 
of the AAR Locomotive Equipment Condition Report, AAR 
Form CS-56 and reads as follows: 


Standard Classification of Repairs to Locomotives 
and Tenders 


Class 1—New boiler or new back end. Flues new or reset. 
Tires turned or new. * General repairs to machinery and tender. 

Class 2—New firebox, or one or more shell courses, or roof 
sheet. Flues new or reset. Tires turned or new. * General 
repairs to machinery and tender. 

Class 3—Flues all new or reset (superheater flues may be 
excepted). Necessary repairs to firebox and boiler. Tires 
turned or new. * General repairs to machinery and tender. 

Class 4—Flues part or full set. Light repairs to boiler or 
firebox. Tires turned or new. Necessary repairs to machinery 
and tender. 

Class 5—Tires turned or new. Necessary repairs to boiler, 
machinery and tender, and including one or more pairs of driving 
wheel bearings refitted. 

*General repairs to machinery will include driving wheels 
removed, tires turned or changed, journals turned, if necessary, 
and all driving boxes and rods overhauletl and bearings refitted 
and other repairs necessary for a full term of service. (Under- 
scoring supplied. ) 

This classification is an effective means of controlling steam 
locomotive condition and something similar should be utilized 
for controlling the condition of Diesel-electric locomotives. The 
following is offered as a method which could be used for identify- 
ing and classifying the work when a Diesel-electric locomotive 
is shopped: 

Class 1—Removing, overhauling, replacing all Diesel engines, 
main generators, steam generators, trucks, traction motors, wheels, 
general overhaul of car body, painting interior and exterior of 
locomotive and general repairs to all electrical and other equip- 
ment. 

Class 2—Removing, overhauling, replacing two Diesel engines 
and main generators and general minor repairs to other parts 
of locomotive. 

Class 3—Removing, overhauling, replacing one Diesel engine 
and main generator and general minor repairs to other parts of 
locomotive. 

Class 4—Removing, overhauling, replacing two Diesel engines 
and general minor repairs to other parts of locomotive. 

Class 5—Removing, overhauling, replacing one Diesel engine 
and general minor repairs to other parts of locomotive. 

Class 6—Removing, overhauling, replacing all trucks, wheels 
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and traction motors and general minor repairs to other parts of 
locomotive. 

The symbols (A) or (B) may be added to the classification 
numbers to indicate special repairs, (A) to indicate repairs on 
account of accident from derailment, collision or man failure— 
such as overloading main generators or traction motors or damage 
from low oil pressure and excessive temperatures from man 
failure; (B) to indicate repairs due to additions and betterments. 

A locomotive should be classed as having received “Shop 
Repairs” if it shall have had at a single shopping any one of 
the six classes of repairs specified above, and all other repairs 
should be classed as “Running Repairs” and handled on a pro- 
gressive basis, as specified in the routine maintenance schedules. 
The foregoing classifications should apply to each detention of 
a locomotive for these repairs regardless of where they are 
made. 

Due to Diesel-electric locomotive units consisting of one or 
more power plants composed of an engine and generator, and 
the general design of these locomotives, it is deemed necessary 
to establish individual group classifications along those lines to 
allow for flexibility and attempt has been made to do this in 
foregoing classifications. ; 

The required frequency for making the above classified repairs 
should be based on satisfactory performance expressed in miles 
or time intervals and in order to determine this, it is suggested 
that an analysis be made of the performance of each type of 
locomotive over a period of several years, taking into considera- 
tion the type of work being performed. 

It is also suggested that the accumulation of mileage made 
and credited to a locomotive be stopped when the locomotive 
receives Class 1 repairs as specified in the foregoing, inasmuch 
as a locomotive receiving such repairs should be considered 
comparable to a new locomotive. 

In order to have current information to control the general 
shopping of locomotives, it is necessary to maintain monthly 
locomotive condition reports pertaining to those repairs, and it 
is suggested that the locomotive condition records be tabulated 
monthly to indicate the amount of unused service remaining 
before classified repairs will be required. 

When classified repairs are completed on a locomotive it is 
necessary that information be rendered to all concerned to indi- 
cate the work performed on the locomotive, plus any additional 
information desired, such as cost of repairs, etc. 

(Note—Included in the report, but omitted here because of 
space limitations, was a ten-sheet sample form used in making 
reports of the repair work on a Diesel-electric locomotive. These 
forms take advantage of the fact that all of the working parts 
of -the locomotive are identified, usually by serial number, and 
the report indicates, in individual cases, whether the part was 
replaced by a new one, examined, reconditioned, cleaned, welded, 
adjusted, tested, lubricated or painted. All the parts of the 
engine and auxiliaries, electrical equipment, controls, running 
gear, brake equipment, etc. are shown, by part name, on the 
forms with space provided for the entry of symbols indicating, as 
above, the attention that the part received.—Enrror. ) 

Classified repairs necessitate holding locomotives out of service 
considerable periods of time for completion and due to this re- 
duce the locomotive availability during that time, resulting in 
expensive repairs and for that reason must be made wisely 
or the maintenance costs will be excessive; however, with good 
progressive maintenance to prolong the necessity for general 
overhauls and the use of well trained and competent inspectors 
and supervisors to determine when general repairs are necessary, 
it should be possible to make classified repairs on an economical 
basis, maintain the Diesel-electric locomotives in good operating 
condition and know the general condition of the locomotives. 

When Diesel-electric locomotives are shopped for general 
repairs, many different types of material are required which are 
not commonly stocked for running repairs and before a classified 
repair program is placed in effect a careful survey should be 
made of the material requirements and necessary arrangements 
made to secure this material before locomotives are removed 
from service, otherwise considerable delay will be experienced 
waiting for material which will reduce the availability of the 
locomotives and reflect on their overall performance. 


Discussion 


There was a short but pointed discussion following the pres- 
entation of this report and it was evident that there was little 
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general enthusiasm for the idea of setting up a classified-repair 
system for Diesel-electric locomotives. One or two members felt 
that the time had come when some regular classification should 
be established similar to that for steam power but other mem- 
bers emphatically offered opinions that to do such a thing would 
merely place around the Diesel locomotive some of the handi- 
caps that are now preventing greater utilization of steam power. 
One member pointed out that when a Diesel engine will run two 
million miles, with trip-by-trip inspection and maintenance and 
electrical equipment will operate, say 750,000 miles by the same 
type of maintenance, the wide variation between the serviceability 
of the several parts of a Diesel locomotive, all of which are 
readily replaceable without tying up the entire locomotive for 
any great length of time, precludes the idea of ever shopping 


Safety in the Shop and. Enginehouse 


The foremost duty of the safety department is to sell safety 
to management and supervision. Selling safety is no different 
from selling any other commodity, except that there is a difference 
in the buyers and consumers. The salesman must know his 
commodity. Having convinced management and supervision 
that a safety program is essential, the next step is to assist 
supervision in the sale of the idea to the worker. Safety educa- 
tion means an effective instruction program, and here the safety 
department can be of great assistance. The safety department 
should assist supervisors in instructing employes in understanding 
the rules. This can be done by furnishing data, literature, strip 


W. H. Roberts, 
Chairman 


films, motion pictures, speakers and other helps for safety 
meetings; provide literature and posters for bulletin boards; 
make periodical inspections to check conditions, rule violations 
and unsafe acts; and investigate injuries as to cause, and, when 
advisable, suggest changes to avoid repetition of the accident. 


The Foreman and the Program 


Management, supervision and worker share the responsibility 
in building and maintaining safety interest, but direct supervision 
has the greatest responsibility in building and maintaining safety 
interest. Failure in supervision is the direct or indirect cause 
of many accidents. The typical foreman surpasses in skill those 
whom he directs. Through knowledge of the work and machinery 
employed, the foreman gains the confidence of his men. 

It is essentially the foreman’s duty to know that his men are 
working safely, that their tools, machinery and equipment, as 
well as the premises, are as free from hazard as possible. It is 
just as much a part of the foreman’s duty to see that the 
work is done safely, as it is done efficiently. Accidents happen 
because of lack of knowledge, or exercise of questionable judg- 
ment on the part of supervision in determining when personal 
supervision is required, and through failure to give adequate and 
explicit instructions covering the work to be performed. 
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Diesel locomotives on a locomotive-mileage basis; to do so, he 
suggested, would only increase the cost of repairs. 

The report was signed by T. T. Blickle, supervisor Dies! 
engines, Atchison, Topeka & Santa Fe (Chairman) ; T. Thoma, 
supervisor Diesel locomotive maintenance, New York Central: 
Paul H. Verd, master mechanic, Elgin, Joliet & Eastern; E. J, 
Feasey, chief inspector of Diesel equipment, Canadian National: 
R. I. Fort, mechanical inspector, Illinois Cenrtal; R. W. Murray, 
general supervisor of Diesels, Seaboard Air Line; H. D. Parker, 
general Diesel supervisor, Atlantic Coast Line; R. G. Tausch, 
Diesel Supervisor, Great Northern; H. C. Taylor, Diesel superin- 
tendent, Southern Railway; J. H. Whipple, Jr., superintendent 
of Diesel equipment, Denver & Rio Grande Western, and W 
Prescott Miller, Diesel supervisor, Chicago & North Western 


Management, the supervisors, 
the employees and the shop 
committees must all play part 
to assure success of program 


It is the foreman’s job to teach as well as tell. New me 
should command special attention. Corrective action should b 
taken before an accident occurs. Every foreman should have 
complete knowledge of the basis of accident prevention in general 
and of the specific hazards of his department in particular. 


` The Shop Committee and the Program 


The activities of the shop safety committee are the backbone | 
of a good safety organization, provided the committee is $ 
organized and endowed with sufficient authority to properly func- 
tion to the extent that they have prestige to command the 
respect of their supervisors and employes. The greatest ass! 
in this movement is teamwork and co-operation between work! 
and supervision, which is essential. Endeavoring to attain this 
teamwork, safety committeemen should be selected or chos 
by fellow workers to act in their individual crews and galt 
The one chosen must be aggressive, not afraid to warn hs 
fellow workers of hazardous operations. He must report al 
who do not heed his warning. All recommendations from com- 
mitteemen should be investigated promptly. The shop salteti 
committee does not relieve supervision of the responsibility 0 
accident prevention. 


The Employee and the Program 


Although the responsibility for a good working accident prè 
vention program lies directly with supervision, the degree o 
success with which it operates depends on the cooperation of the 
workman. The importance of the employe’s position is sugges! 
by the fact that over ninety per cent of accidents involving 
railway employes result from failure to follow safe and prop“ 
procedure, either on the part of the employe injured or some 
fellow employe. Knowledge of safety rules and obedience b 
them are the most important responsibilities of the worker. Safety 
rules are not just some hard and fast rules picked out at random 
by management, but on the contrary, the employes should realize 
that these rules are the result of a careful study of the cause 
of the most common and serious accidents that have hap 
on railroads. For every safety rule. that a workman 1S as 
to learn to obey, someone has paid the price of pain, misfortune 
or perhaps death. TER 

The report was signed by William H. Roberts (Chairman i 
Supt. of Safety, Chicago & N. W. Ry.; G. A. Robinson, EA 
general safety agent, C. & O.; H. H. Magill, superinten a 
Chicago & N. W. Ry., Norman Peterson, assistant shop supe 
tendent, Boston & Maine; J. L. Chapman, machine and aoe 
foreman, Illinois Central, and O. B. Cavanaugh, master mechan 
Northwestern Pacific. 
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Bread Program Features 


C.D.O.A. Annual Meeting 


Arre a lapse of five years since the last annual meet- 
ng, the Car Department Officers’ Association resumed its 
practice of holding annual conventions with a three-day 
session September 4 to 6, inclusive, at the Hotel Sherman, 
Chicago. Three hundred eighty-four members and 
guests registered. 

Eight committee reports were presented during the 
zonvention on the following subjects: Interchange and 
Billing for Car Repairs, Chairman C. A. Erickson, gen- 
eral A. A. R. inspector, C. & N. W., Chicago; A. A. R. 
Loading Rules, Chairman T. S. Cheadle, chief car in- 


spector, R. F. & P., Richmond, Va.; Car Lubrication , 


Practices, Chairman K. H. Carpenter, superintendent 
car department, D. L. & W., Scranton, Pa.; Centralized 
Wheel Shop Layout and Operation, Chairman L. Topp, 
assistant wheel shop foreman, C. & N. W., Chicago; 
The future of conventional Passenger Cars, Chairman 
W. C. Barrer, assistant shop superintendent, C. & N. W., 
Chicago; Car Department Automotive Equipment — 
Selection, Use and Maintenance, Chairman C. C. Cowden, 
assistant superintendent car department, N. Y. C. & St. 
L., Cleveland, Ohio; Painting of Freight Cars, Chairman 
R. B. Batchelor, painter foreman, Wabash, Decatur, Ill. ; 
Light Repair Track Layout, Equipment and Operation, 


Chairman B. J. Huff, assistant master car builder, C. & 
E. I., Danville, Ill. Abstracts of these reports appear 
below. 


Election of Officers 


At the close of the annual meeting, the C. D. O. A. 
elected the following officers for the ensuing year: Presi- 
dent, G. R. Andersen, superintendent car department, 
C. & N. W., Chicago; vice-presidents, D. J. Sheehan, 
superintendent motive power, C. & E. I., Danville, Ill. ; 
I. M. Peters, secretary and superintendent, Crystal Car 
Lines, Chicago; P. J. Hogan, supervisor car inspection 
and maintenance, N. Y. N. H. & H., New Haven, Conn.; 
G. H. Wells, assistant to superintendent car department, 
N. P., St. Paul, Minn. ; secretary-treasurer, F. H. Strem- 
mel, assistant to secretary, A. A. R. Mechanical Division, 
Chicago. 

The board of directors includes the following officers, 
the last four of whom were newly elected at: the annual 
meeting: F. E. Cheshire, chief mechanical officer, C. I. 
& L., Lafayette, Ind.; J. S. Acworth, assistant vice- 
president, General American Transportation Corporation, 
Chicago; J. A. Deppe, superintendent car department, 
C. M. St. P. & P., Milwaukee, Wis.; J. A. MacLean, 
vice-president, MacLean-Fogg Lock Nut Company, Chi- 
cago; L. H. Gillick, sales manager, Vapor Car Heating 
Company, Chicago; H. H. Golden, supervisor, A. A. R., 
interchange, L. & N., Louisville, Ky.; J. E. Keegan, 
chief car inspector, Pennsylvania, Chicago; G. E. McCoy, 
assistant chief of car equipment, C. N., Montreal, Que., 
Canada ; J. P. Morris, general mechanical assistant, A. T. 
& S. F., Chicago; C. J. Nelson, superintendent of inter- 
change, Chicago Car Interchange Bureau, Chicago; C. E. 
Strain, superintendent car department, P. M., Grand 
Rapids, Mich.; H. H. Urbach, mechanical assistant to 
executive vice-president, C. B. & Q., Chicago; W. P.“ 
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Committees propose revisions 
of rules and lubricating prac- 
tice—Wide range of repair 
practices and facilities sur- 
veyed—Detail study of wheel- 
shop facilities to turn out 120 
pairs of wheels each 8-hr. day 


Elliott, general car foreman, T. R. R. A. of St. L., East 
St. Louis, Ill.; F. Cebulla, master car builder, G. N., 
St. Paul, Minn. ; H. A. Harris, master car builder, Alton, 
Chicago; J. E. Goodwin, chief mechanical officer, C. & 
N. W., Chicago; R. Schey, superintendent car depart- 
ment, N. Y. C. & St. L., Cleveland, Ohio. 


President Cheshire’s Address 


In opening the C. D. O. A. annual meeting, President 
F. E. Cheshire welcomed the members and asked them 
to stand for a period of 30 seconds in silent tribute to 
members deceased since the last annual meeting. He 
mentioned especially A. J. Krueger, who served as gen- 
eral superintendent car department, N. Y. C. & St. L. 
and acting president of the C. D. O. A. at the time of 
his death in October, 1945. Mr. Krueger directed the 
affairs of the association for the entire 31%4-year period 
while President Cheshire was engaged in military service. 
His organizing ability, keen knowledge of car matters 
and inspired guidance were credited with being largely 
responsible for keeping the association alive during the 
lapse of several years during which no annual meetings 
were held. 

President Cheshire also gave due credit to the officers, 
including vice-presidents, secretary-treasurer, executive 
committee and standing committee chairman and mem- 
bers, whose faithful work in a trying period also helped 
the association continue its constructive work. He speci- 
fically thanked the management and editorial staff of 
the technical press, including Railway Age and Railway 
Mechanical Engineer, for valuable support of the asso- 
ciation’s activities. 

Looking to the future, President Cheshire urged all 
members of the association to study the new tools, ap- 
pliances and materials now available for mechanical de- 
partment use and make arrangements to select and utilize 
those which will best help railroads meet increasingly 
competitive transportation conditions. He urged car 
men to contribute within their capacity to the major 
railroad objective of more ton-miles per train-hour, which 
requires minimum out-of-service time for freight car 
equipment. He stressed the need for increased courtesy, 
safety, comfort and reliability in passenger service and 
said that railroad service of all kinds must be improved 
by the use of better tools and methods and the develop- 
ment of more adequate, trained mechanical forces to 
put these improved practices into effect. 
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Car Department Officers’ Association 


Officers 
1945-46 


President: F. E. Cheshire, chief mechanical officer, Chicago, 
Indianapolis & Louisville, Lafayette, Ind. 


Vice-President: G. R. Andersen, superintendent car depart- 
ment, Chicago & North Western, Chicago. 


Vice-President: D. J. Sheehan, superintendent motive power, 
Chicago & Eastern Illinois, Danville, Ill. 


Vice-President: J. M. Peters, secretary and superintendent, 
Crystal Car Lines, Chicago. 


Vice-President: P. J. Hogan, supervisor car inspection and 
HeLRFEMENS: New York, New Haven & Hartford, New Haven, 
onn. 


Secretary-Treasurer: F. H. Stremmel, assistant to secretary, 


F. E. Cheshire 


Mechanical Division, A.A.R., Chicago. 


Wheel Shop Centralization 


Railway wheel shop operation has long been recognized as 
well adapted to modern production methods. This leads to a 
consideration of the desirability of centralizing wheel-and-axle 
work at a single shop for all but the largest railway systems, 
installation of the latest high-production shop machinery, tools, 
material handling facilities and a well-trained shop force. 

The primary purposes of a centralized wheel shop are to 
minimize labor and transportation cost of component materials 
and mounted car wheels, effect uniform flow of all materials 
processed in such shop and establish maximum precision pro- 
duction. It is a definite advantage to have a centralized wheel 
shop, such as that proposed in this report, located at a strategic 
point servicing the largest freight-car repair and interchange 
point, on the railroad. The saving involved will include the 
cost of labor required in the loading, unloading and transporting 
of mounted wheels. 

It is estimated that the requirements of this car repair yard 
will be 40 per cent of the total wheel-shop output. The pro- 
duction of this shop will be 100 pairs of newly-mounted wheels, 
exclusive of both wheel and journal lathes which will produce 
an additional 20 pairs or a combined total of 120 pairs of wheels 
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Hypothetical shop produces 120 
pairs of wheels a day, 48 for use 
at the principal repair point 
where the wheel shop is located 


per eight-hour day. The base unit of this wheel shop will be 
a building 80 ft. wide by 187 ft. long. Een 

The shop equipment will consist of one 600-ton stripping 
press, two 300-ton mounting presses, one to be used in case © 
emergency, 7 axle lathes, 2 burnishing machines, 4 wheel-boring 
machines, 1 Magnaflux machine equipped with portable attach- 
ments for use in magnafluxing cut journals, 1 journal-turnmng 
lathe, one wheel lathe and additional grinders for sharpening tools 

The shop will also be equipped with an overhead monorail 
system throughout the building and will extend 200 ft. outside 
the building directly over the axle-storage platform. This unit 
will consist of eight electrically-operated hoists having a capacity 
of 1000 Ib. each. Additional handling devices will include o% 
or more gas-electric forked lift-trucks with which to handle 


hanical Engines 
Railway Meeta TOBER, 1946 


la08e wheels and one three-ton Mobile crane for loading and 
wenloading mounted wheels. we 
Storage space for second-hand and scrapped mounted 
veheels will consist of three double-spaced standard tracks, 400 ft. 
j= length and will have a storage capacity of 1,200 pair of 
=0unted wheels. These tracks will be accessible to the Mobile 
c Tane for unloading facilities. The wheels will be unloaded 
{som the wheel car at the upper end of the aforementioned storage 
tacks which are gravity fed. The ends of these storage tracks 
will connect with the dismounting tracks through the means of 
¿A air-operated turn-table which will also have access to addi- 


L. R. Topp, 
Chairman 


tional storage space to provide for the storing of wheels requiring 
mmachining of journals and wheels. 
J All scrap wheels received in the shop will be placed on a 
= double-spaced standard track 120 ft. in length which will extend 
© feet inside of the building. This track will be accessible to 
z @ll storage facilities and will connect directly to the car repair 
ard. The wheels and axles are inspected on this track to ascer- 
‘fain conditions of same, that is, as to whether they are to be 
<onsidered secondhand or whether they are to be scrapped. This 
track leads directly to the stripping press where wheels are 
<iismounted. The scrapped wheels go into an automatic lift 
that conveys them to a chute 200 ft. in length and equipped with 
. J5 gates, thus making it possible to separate steel from cast 
, ron wheels. This chute will be constructed in height just above 
“the top level of cars which are of the gondola type making 
possible quick loading. The wheels will be loaded directly into 
the cars by opening the various gates, this being one of the 
greatest safety factors of a wheel shop as it eliminates the 
hazard of handling same by hand. 

The disposal of axles will be handled by the overhead monorail 
<system, whether they are to be placed for storage, scrapped or 
-to be conveyed to the axle rack inside the building for turning. 
“This rack will run adjacent to the axle lathe, burnishing machine 
=and Magnaflux machine. The rack is 100 ft. in length and will 
«consist of three tiers, the second and third tiers being gravity 
fed and running in opposite directions. The axles will be con- 


veyed from either the storage pile or the stripping press by the 
use of the monorail system and will be placed on the top section 


or tier in designated places, according to journal size, as a number 
of axle lathes will be in operation to cope with the various sizes 
depending on the wheel requirements. At this point the axles 
will be checked for bad centers. If centering is needed the axle 
will then be recentered with a portable recentering device. The 
axle will be placed in the axle lathe by means of an electric hoist. 

All axle wheel seats will be turned to a predetermined size 
and this will be accomplished by either of two methods; first 
by use of dial-reading micrometers used the same as the old 
style side calipers on axle lathes not equipped with a turret 
tool post; and secondly by means of a fixed stop attached to the 
stationary portion of the carriage. This fixed stop will have 
a hardened steel block which will be adjustable to four positions 
each position being e in. in dimension and increasing 4g in. 
in each of the four positions. This fixed stop will work in 
conjunction with an adjustable vernier screw attached to the 
sliding portion of the carriage. This will facilitate the adjust- 
ments to compensate for tool wear and other miscellaneous 
adjustments. This method will be used on axle-turning lathes 
equipped with turret tool posts and permanent tool holders making 
it necessary to remove only the tool bits for sharpening. It is 
desired that all axle-turning lathes be equipped with live centers. 
The practice in effect is to turn all wheel seats, journals and 
end collars. 

The axles can then be identified as to size by various means 
such as using various colors of paint, stenciling, chalk marks, 
etc., or any positive fool-proof means of identification. The 
axles at this point will be dropped through various openings in 
the top section of the axle rack to the second tier or layer of 
the rack which will automatically roll, this being brought about 
by the declined structure of the rack proper. At this time, the 
axle will then be picked up by the electric hoist mounted on 
the monorail and conveyed to the burnishing machine where the 
axle is burnished and then conveyed to the Magnaflux machine 
after which operation it is then placed in the third tier or 
bottom section of axle rack which is also gravity fed and extends 
40 ft. beyond the 100-ft. length of rack, accommodating approxi- 
mately 40 axles in line for the pressing on of wheels at the 
mounting press. However, before wheels are mounted at this 
40 ft. section, the end collars are ground for any roughness or 
upset center holes preparatory to the final mounting of wheels. 

The unloading platforms will be 35 ft. wide and 100 ft. in 
length, raised to car floor level having two tracks, one on each 
side with an additional stub track ending at one end. The tracks 
running adjacent to either side of this platform will facilitate the 
unloading of loose wheels that have been shipped in box cars; 
the stub-end track for wheels shipped in open end gondolas. 
The unloading of loose wheels shipped either in box cars or 
open end gondolas will be accomplished with the aid of gas-electric, 
forked lift-truck capable of handling six loose wheels at one time. 
The raised unloading platform will be connected by a ramp 75 
feet in length and 15 ft. in width running directly to the wheel 
storage platform. The wheel storage platform will be constructed 
of pavement, 35 ft. in width and 200 ft. in length, running 
adjacent to the building being accessible to the building at the 
center and at both ends having a storage capacity of 5,000 wheels. 

Wheels will be conveyed from the wheel-storage platform to 
the various boring mills by the use of the forked lift-truck, six 
wheels being delivered to each one of the boring mill stations. 
At this point of operation the wheel will be placed on the 
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Details of the facilities within the wheel-shop building 
worn hollow, built-up tread and high flanges. In this inst 


tilt-table and wheel-changing device which consists of two air- 
operated cylinders with a revolving cradle with two sets of jaws. 
The wheel is then raised to a horizontal position even with the 
boring mill table. This device is then operated in a manner 
which picks up both the finished wheel from the boring mill and 
also, in the same operation Picks up the wheel to be bored from 
the raised table. The device is then turned around, depositing the 
wheel to be bored in the boring mill while the finished wheel 
is being placed on the raised horizontal platform and then 
lowered to the floor. The finished wheel will then be conveyed 
by the overhead monorail system to the axle rack for the assembly 
of wheels to axles. 

In connection with the actual mounting of loose finished wheels 
on the finished axle, it has heretofore been mentioned that the 
finished axle now rests in the rack provided for it directly in 
line with the wheel-mounting press. At this location we have 
a stationary structural framework equipped with two manually- 
operated cantilever hoists, equipped with turnbuckles to accommo- 
date the various sizes of wheels. The wheels having been 
delivered to this mounting press by means of the monorail system 
are then held in a vertical position through the use of the 
cantilever hoists and the journals of the axle to be mounted 
are then covered with protective shields to prevent damage to 
the journal proper. At this stage, the wheels and axle are 
brought into alinement by use of the turnbuckles the journals 
passed through the wheel hubs (one at a time) by slight pressure 
of the mounting press, protective collars removed, and the wheels 
pressed onto the axle. 

All wheels after mounting are thoroughly checked and gaged 
preparatory to storage and that all gages are checked periodically 
with the master gage. 

The storage of wheels ready for service will be accommodated 
on a series of 14 tracks, double spaced, 120 ft. in length with 
a total capacity of 940 pairs of wheels. These wheels will be 
segregated in accordance with journal lengths and wheel diameter, 
separated as between cast iron, one-wear steel and multiple wear 
steel and transported to the storage tracks by means of a narrow- 
gage track equipped with wheel dollies from which same are 
taken from the wheel shop and delivered to any respective track. 
The rear end or end farthest from the wheel shop of the afore- 
mentioned storage tracks is reinforced with a concrete pavement 
platform accessible by either life truck or the Mobile three-ton 
lift truck which compensates for the loading of mounted wheels 
in cars for shipment to outside points. In addition a narrow 
gage track has been installed for the transportation of wheels 
to the repair yard proper. 

In addition to the facilities already described, consideration 
must be given to the turning of mounted wheels in the wheel 
lathe for existing defects such as slid flats, sharp flanges, tread- 
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wheels are brought into the wheel shop by means of a m 
gage track running adjacent to the building and directly 
the lathe proper by means of a dolly at which time same 
turned for their respective defects and then placed on the stù 
track for future handling. 

In the handling of mounted wheels with defective jou 
might well be brought out that the journal lathe is mou 
a depressed foundation to overcome the necessity of handi 
wheels with either an air or electrical-operated hoist. 
respect, the lathe is so situated that the wheels can be m 
directly into position in the lathe without further ha 

In railway car wheel shops, like any industrial machine 
satisfactory operation and output are brought about o 
constant vigil of supervision in the periodic checking 
gages and equipment. Gages are not only checked p 


against the master gage but, for recording devices used it 
mounting and dismounting presses, additional gages a 


on hand to replace any which may become defective 
prevent curtailment of production. 


Discussion 


Inasmuch as the report had to do with a description 
facilities and the methods in a proposed new wheel shop i 
of the member roads the discussion was in the form of ¢ 
concerning details of the layout and equipment, | most oi w 
were answered by reference to the drawings 
meeting room (these drawings are reproduced ne: 

Several members exhibited great interest in ire 
tools on the boring mills and axle lathes and 0 
that with new boring mills, in his shop, there wi 
in obtaining more than 300 bored wheels be 
was necessary and that these same boring m 
out from 75 to 80 wheels a day — either c: 
same member explained that production in hi 
materially increased by the machining of ax 
of wheels in step sizes of 1/32 in., eliminating 
sity for boring-mill operators losing any t 
iu order to match-bore the wheels. 

The report was signed by Chairman 1 
wheel shop foreman, C. & N. W. Chi 
machine shop foreman, C. M. St. P. & 
F. Holsinger, wheel shop foreman, I. C. 
general car inspector, A. T. & S. F., To 
Emerson, general master car builder, E. 
H. S. Marsh, general car inspector, M. P., 
Sweet, mechanical inspector, N. Y., N. 
Conn. 


FD) be 


Report of Committee on Loading Rules 


The present A. A. R. loading rules need to be more generally 
understood, and the following comments should bring about a 
Ysccussion that will be beneficial and educational. 

T horough knowledge of the A. A. R. loading rules is of the 
tmmost importance if railroads are to continue to secure and 
ian dle this business satisfactorily. Those responsible for loading, 
aan dling and inspecting the loading of cars must have a thorough 
understanding of the rules to accomplish the desired purpose. 
The rules as written afford proper protection and it is not 
the lack of adequate rules, but rather the lack of understanding 
and compliance with the rules that is responsible for the troubles 
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experienced. The greatest success in securing compliance with 
the loading rules will result from handling by a competent person 
with the official of the companies loading the cars, as they 
usually appreciate the benefits resulting to themselves when 
shipments are properly loaded and arrive at destination in good 
condition and. without delay, which would not result where 
shipments are improperly loaded and making it necessary to 
shop cars en route for transfer or adjustment of lading. 

As a result of previous activities on the part of the Loading 
Rules Committee, there have been vast improvements in the 
more effective and honest endeavor to load cars properly and, 
when so loaded, loads disarranged from any cause are more 
easily adjusted, with reduced out-of-service time for cars and 
less damage to commodities. 

Either sawed stakes or sapling stakes sawed to fit the stake 
pockets of flat cars properly are much better than stakes trimmed 
with an axe, for the reason that the dimensions of stakes are 
frequently reduced below minimum requirements when chopped 


Typical baled lumber load prepared for shipment at the government 
reconsignment yard, Richmond, Va. 
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Problem of insuring a common 
understanding of the rules by 
all those responsible for their 
administration is emphasized 


with an axe. It is recommended that the first sentence of 
Rule 10, Sec. C be revised to read, “stakes 4 in. by 5 in. must 
be tapered preferably by sawing to fit fully into and extend at 
least 4 in. below the stake pockets.” 

Lading on flat cars, or above the sides of gondolas, though 
properly loaded, cannot be secured so that it will always with- 
stand shifting in present day-train handling. Shifted lading 
invariably is the result of impact which often could be avoided 
if cars were placed on or near the head end of trains. 

Shippers are often dissatisfied with cars furnished that are 
not in proper condition for loading. Cars with bulged ends, 
sides, bad floors and bad stake pockets and too short for lading, 
result in cars being shopped en route. 

Shippers often complain on account of not being allowed to 
ship cars in the same manner as received, or load cars the 
same way as received. This is due to the lack of uniform 
inspection. 

A good many railroads feel that circulating questionnaires on 
loading rules among inspectors has created an interest in and 
study of loading rules, thereby improving the compliance with 
them. 

The difference in requirements of competing railroads is a 
source of dissatisfaction and is not permissible, and where such 
conditions exist the mater should be called to the attention of 
the secretary of the A. A. R. Mechanical Division. 


Baled lumber secured by branded side stakes 


Some railroads report lading shifted due to not being loaded 
according to A. A. R. loading rules without giving details or 
exact information. This information is necessary in order to 
handle properly with those responsible for improper loading. 


Discussion 


Following the presentation of this committee report, Chairman 
Cheadle showed on a screen numerous pictures of special unit- 
banded lumber loads of all lengths, secured on open-top cars 
with side stakes and shipped from government forwarding yards 
for military use. Over 5,000 of these loads moved safely with 
only five requiring further attention en route. He stated that 
the cost of this method of loading would hardly be justified 
except in war-time emergency requiring exceptional speed and 
minimum manual labor in loading and unloading cars. 

The committee’s recommendation for revision of Rule 10, 
Sec. C. to specify the use of 4-in. by 5-in. stakes, tapered pre- 
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ferably by sawing, was approved for submission to the A. A. R., 
but it was pointed out that much lumber, especially in the west 
and northwest, is loaded far from any saw. 

In closing, Chairman Cheadle said that strict adherence to 
the A.A.R. loading rules would tie up the railroads under 
present loading conditions when one road will accept loads re- 
fused by another. One member asked what good the rules are 
and another said that teeth must be put in the rules. In this 
connection, it was moved that the originating line be made re- 
sponsible for all expense of adjustment necessary to bring loads 
within the A.A.R. requirements. This motion was put, voted 
on and defeated. 

The report was referred to the A. A.R. for consideration. 

The report was signed by Chairman T. S. Cheadle, chief car 
inspector of the R. F. & P., Richmond, Va.; P. R. Adams, 
chief interchange inspector, P. & L. E., Youngstown, Ohio; 


D. W. Akins, superintendent car department, T. & P., Dals 
Tex.; F. Cebulla, master car builder, G. N., St. Paul, Mim. 
W. P. Elliott, general car foreman, Terminal Railroad Aso: 
tion of St. Louis, East St. Louis, Ill.; W. A. Emerson, genen! 
master car builder, E. J. & E., Joliet, Ill.; G. L. Foster, jom 
supervisor car inspectors, all Lines, Cleveland, Ohio; T. E 
Hart, chief car inspector, N. Y., C. & St. L., Cleveland, Oti; 
E. N. Myers, chief interchange inspector, Minnesota Transfer, 
St. Paul, Minn.; S. C. Montgomery, superintendent car shops, | 
I. C., Memphis, Tenn.; F. A. Shoulty, assistant superintenden | 
car department, C. M. St. P. & P., Milwaukee, Wis.; E £ 
Talbott, assistant superintendent of interchange, Chicago (x 
Interchange Bureau, Chicago; J. P. Walsh, car foreman, N. Y, 
N. H. & H., Boston, Mass.; F. H. Stremmel, assistant $ 
secretary, A. A. R., Mechanical Division, Chicago. 


Painting Freight Cars 


The committee submits the following recommended procedure 
in painting of new and old freight cars: All lap joints and all 
contact places shall be given one heavy coat of cement or approved 
material for this purpose, also inside center sills, inside of side 
stakes, stake pockets, inside of bolsters and all parts riveted to 
frames before riveting, center plates, all angle irons, all riveted 
lap joints and all concealed places for new, or heavy rebuilt cars. 


Cleaning Preparatory to Painting 


The committee recommends sand or steel grit blasting of all 
new steel sides, ends and doors, underframes of all types of 
steel freight cars before painting, also all old steel cars when 


R. B. Batchelor, 
Chairman 


paint is in bad condition such as checking peeling or cars that 
have the paint burned by soda ash or other strong caustics or 
alkalies. Protection must be provided to prevent sand entering 
the journal boxes, retaining valves or brake cylinders. This 
can be done with canvas hoods. 

All sand, grit and dust should be thoroughly removed before 
painting. Blasting is the most efficient and best way to prepare 
cars for paint. It removes mill scale, old paint and rust in a 
minimum of time. Where air pressure is not obtainable or 
insufficiently high, flame cleaning with acetylene-oxygen can be 
used. New steel can also be washed with solution, but our 
recommendations are to blast. 

We recommend a modern sandblast building for this work 
equipped with adequate exhaust system, lights, and dust cleaners 
to clean sand before re-using. A sandblast building assures 
constant operation regardless of the weather. The blasting can 
be done in the open with portable machines, but, after blasting, 
steel rusts quickly with little moisture and often the cars have 
to be reblasted. This causes considerable delay and extra expense. 

Other ways of preparing cars for painting are—sanding ma- 
chines, washing, wire brushing, or cleaning with a rotary sander, 
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A review of details of practice 
for various kinds of paint, 
and new and refinishing jobs 


or wire brushes. This method is recommended for cars wt 
sandblasted or where old paint is not removed. 


Priming and Painting 


The committee recommends all steel or wood cars receitit 
one coat of good approved primer which should be allowed ot 
night or 8 to 12 hr. to dry before applying finishing coats. 

Some paint companies have a 4-hr. primer they recommel 
and tests indicate that this primer is holding up well. All an 
should be primed as quickly as possible after they have be 
sandblasted. 

After wood or steel cars are primed, steel sides should t 
sandpapered if necessary and two coats of good approved pat 
applied in a workmanlike manner, so that work when fins! 
will show a smooth even coating with good adhesion to th 
entire surface and be free of sags and dirt. : 

Drying time between coats is subject to the type of p= 
and the manufacturer’s recommendations. Paint should be ami 
by spray. After the last or second coat of paint has been apii 
and sufficient time allowed to dry, the cars should be stemile 
with a good grade of stencil paste. The committee recommend 
over-night drying before stencilling. 

We recommend first day, prime; second day, two coats é 
paint; and the third day, stencil. This means only two ër 
time for painting, as a car can be weighed and shipped Ùt 
same day it is stencilled, or the third day. , 

The above recommendations are for cars painted with quick-iry 
sulphonated oil paint or synthetic enamel paints. 


Stirring or Agitating Paint 


All protective coatings which are furnished in a ready-for- 
application consistency should be thoroughly stirred to an 6% 
consistency and so kept until it is used. 

All protective coatings when thoroughly stirred must have ê 
consistency with a room temperature of not less than 60 deg. F. 
that will make it satisfactory for spraying. If possible, à F 
chanical agitator should be used for agitating paint. Tanks ° 
168 gal. capacity with electric motors are satisfactory. 
tanks will hold three barrels, and they mix or agitate 
quickly. The agitators are suitable for mixing paste Pi 
and oil. Several railroad companies are still using this t” 
of paint. quick 

These agitators give paint a uniform consistency more 4 a 
and maintain it in this condition better than hand mixing vib | 
stirring. Paint in barrels can be emptied into these mixers ea 
chain hoist or tram. Car cements and other types of ng | 
paint can also be agitated in these agitators to a good advan 
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Portable air-operated pumps are available equipped with 
‘aying apparatus and agitators. This is the latest modern 
uipment and more economical to use than separate agitators 
i spray equipment. 


Kind of Paints : 


The committee recommends using quick-dry or sulphonated oil 
nts for all finish coats of paint on all freight equipment. 
nthetic paints, if applied to cars inside of heated buildings in 
iter or bad weather or applied in warm weather to steel cars, 
re proved very good but do not hold up so well on wooden 
s. 

2aint made from oxide paste, linseed oil and paint oil produces 
rable coat, but dries slowly and only one coat a day should 
applied. 

Also paste and oil requires an extra day to paint cars, or four 
ys instead of three. 

It is almost impossible to maintain any kind of schedule with 
is type of paint in cool weather where painting is done in 
2 open. It is possible- in the near future that paint manu- 
cturers will develop paint far superior to the paints we are 
w using. 

Proper protection should be provided for inclement or winter 
nting which will prolong the service life of the paint and 
‘ect maintenance economics. 


Car Cement 


We recommend that all underframes be sprayed with heavy 
r cement, also center sills, slope sheets of hopper cars, hopper 
ors, all side braces inside and inside plate rail, and inside 
ds of all box cars before siding is applied. 

Black car cement should be of approved quality. It should 
t be thinned or heated above 100 deg. F. and must contain 
minimum of not less than 10 per cent of fixed saponifiable and 
tidizable oils properly combined with the base. It must not 
g when applied with a cement spray gun. The material should 
wer about 50 sq. ft. per gal. 

The committee recommends, after cleaning new galvanized 
sofs for new or rebuilt cars, spraying the roofs with car 
ment, also filling roof copings with the same material before 
iey are fitted and riveted. Emulsified cement has given unusually 
itisfactory results on some railroads. This method assures a 
J0 per cent leak-proof roof. Galvanized running boards should 
2 sprayed with the same type of cement as is applied to 
alvanized roofs. 

Wood running boards should be made of rough unfinished 
amber and receive only one thin coat of paint. Black-iron 
oofs, after being properly cleaned, should be primed and coated 
‘ith a heavy coat of car cement. 


Stencilling 


The committee recommends spraying all stencilling. If the 
roper spray gun, cup and regulator are used, set the air-line 
‘gulator at 30 Ib. and the gauge on the gun at about 10 1b. 
[eavy lead can be sprayed with little fogging and with proper 
encil ties a good job can be done in less time than when applied 
y hand. The stencilling is more uniform. 

Stencils can be made of red rope stencil paper, and by the 
se of %¢-in. copper tubular rivets with No. 22 armature-wire 
əldered to the rivets where ties are needed. . This leaves about 
$ in. bridge above the surface, eliminating any ties from showing 
there the stencil lead is applied either with a spray or by hand. 
‘lectric solder iron and acid core wire solder are most suitable 
or soldering. 

Stencilling should be done with pure white lead, or a better 
yaste can be made with the addition of 10 per cent zinc ground 
m oil. 

Several paint manufacturers are furnishing white stencil paste 
which is showing up well. The addition of zinc to lead stops 
chalking to a large extent. 


Painting of Steel Sides Inside 


In assembling sides of steel box cars, all laps and joints shall 
x given one coat of heavy sealer or cement. After assembling, 
andblasting and priming exteriors are completed the entire inside 
trface should be sprayed with one heavy coat of car cement, 
Tnulsified cement or insulating material. When insulating material 
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is not used, sawdust can be blown on the ceiling while still wet. 
This helps eliminate some condensation in hot loaded cars. 

After floors are laid, the space between ends of flooring and 
steel bottom angle sides and ends should be filled with heavy 
cement before the lining is applied, after the inside of the lining 
has been applied and the car has been painted. The floor should 
be sanded and receive one heavy coat of approved floor sealer. 

The top surface of side plates should receive one solid coat of 
heavy black car cement before a new roof is applied. Exterior 
ends of cars should be painted the same as sides—sandblasted, 
primed and two coats of approved paint. Several railroads apply 
heavy cement to car ends. 

Brake cylinders, valves and reservoirs to be painted with one 
spraycoat of approved paint the same as used on the body. 
Trucks are to be painted one very light thin coat of body paint. 

Several acid and alkali-resisting paints are on the market 
and several of these paints appear to be holding up well, but 
we cannot make any definite recommendations at this time. 

In the future, plywoods will be used to a larger extent than 
ever before. The committee recommends the all plywood be 
given a proper coating or rosin sealer on surfaces and edges 
before installation to the car. This is essential to help keep 
out moisture. 


Painting Refrigerator Cars 


Cleaning—All surfaces must be thoroughly cleaned, free of 
rust, scale, dirt, grease and moisture before painting. 

If facilities are available, the steel work should be sand or 
shot-blasted in the following locations: (a) the entire outside 
of the car, including sides and ends, but excluding roofs if 
they are galvanized; (b) the entire underframe; (c) side and 
end sills inside; (d) inside of side and ends approximately 18 in. 
up from the sills. 

If sand blasting is not available, a good job of cleaning with 
wire brush and a petroleum solvent or commercial metal cleaner 
will be acceptable. 

Materials—All paints and cements must be of makes specified 
by the individual railroads but the best quality materials available 
on the market are recommended. 

Joints—Roofs: car cement. Sides and ends: red lead joint 
paint or approved lap and joint primer. Underframe: car cement. 

Concealed Surfaces—All concealed surfaces not accessible after 
assembling should be given one heavy coat of car cement before 
assembling. 

Underframe—First coat: chromate or fast-drying red-lead 
primer. Second coat: heavy application of car cement or asphalt 
emulsion. 

Sides, Ends and Doors—Inside—First coat: chromate primer 
or fast drying red lead priming paint. Second coat: Dednox or 
Railway Insulmat No. 595, 34 in. thick. 

Ends—Outside—First coat: chromate primer or fast-drying 
red-lead primer. Second coat: heavy application of asphalt 
emulsion or car cement. : 

Sides and Ends—Outside—First coat: chromate priming paint 
or fast-drying red-lead priming paint. Second and third coats: 
synthetic refrigerator car enamel. 

Roof—Outside—If galvanized, one heavy coat of car cement 
with dark red slat granules. 

If black steel, that is, not galvanized, the steel work should 
be given a coat of chromate primer or fast-drying red-lead 
primer before application of the car cement. 

Roof—Inside—If galvanized, the roof is not to be painted. 

If black steel, the roof should be given a heavy coat of car 
cement on the inside. 

Trucks, Brake Rigging and Safety Appliances—One light coat 
of light-body fast-drying black paint. 

Running Boards—Galvanized metal running boards should be 
given one coat of black paint or cement of a quality suitable for 
galvanized surfaces. 

Wood Framing—Before installing the wood framing it should 
be given one coat of wood sealer of clear Spar varnish. 

Hatch Plugs—The inside of the hatch plugs should be given 
one coat of chromate primer. The outside of the plugs to be 
given one coat of chromate primer followed by a heavy coat of 
asphalt paint and, before the paint is dried, spray it with red 
slat granules. A strip wide enough for the stencilling on the 
outside of the cover should be shielded and then given two 
coats of fast-drying black paint. 
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Bottom Floor—Before applying to the car, the bottom flooring 
should be given one coat all over of mineral brown paint or sealer. 

Doors—All of the door stiles that are covered with zinc or 
galvanized should be given one coat of mineral brown paint. 
The exposed surfaces of the door stiles will receive one coat of 
clear spar varnish. 

Plywood Lining and Ceiling—All plywood lining and ceiling 
material used inside of the car should receive one coat of resin 
sealer, preferably applied at the plywood mills. 

After this material is in the car, the entire surfaces inside 
of the car should receive two coats of clear spar varnish. 

Floor Racks—One coat of clear spar varnish. 

Sub-Lining—lIf the refrigerator car is equipped with a circula- 
tion space along the side walls, the face of the sub-lining toward 
the circulation space to be given a coat of car cement. The 
inside face of the side lining proper toward the circulating space 
is not to be painted. 

Stencilling—All stencilling on the outside of the car to be 
sprayed on. It will be satisfactory to pounce the stencilling on 
the inside of the car. 

We recommend that next year’s committee be extended to include 
the many other branches of Railroad painting and terminal 
upkeep as well as improving on our present recommendation. 


Discussion 
In connection with the treatment of box-car floors, the state- 


ment was made that approved floor sealers are satisfactory for 
covering oil or grease spots, but there is no floor protective coat- 


ing which will harden the surface of floor boards and prevent 
water damage, peeling and slivering. Apparently a reliable 
coating of this type is needed and would effect substantial savings, 

One member said that the only coating which will stay on 
galvanized iron is an emulsified cement which has the necessary 
adheSive properties and will remain flexible and pliable. The 
committee, however, was not in a position to make a specific 
recommendation. 

There was considerable discussion in favor of spray stencilling 
and different methods of making stencils. One member referred 
to the increased labor and cost of making hand-cut stencils, with 
hollow copper rivets and piano wire ties and said that a throw- 
away paper stencil, machine-cut in quantities and discarded on 
excessive accumulation of stencil paste, would be economical 
and also save the labor of cleaning. 

Asked about the painting of freight-car trucks, Chairman 
Batchelor said that some paint will naturally get on the trucks 
while painting car bodies and a light coat on the trucks to com- 
plete the job will improve the appearance and should not te 
objectionable. 

The report was signed by R. B. Batchelor, paint forema, 
Wabash, Decatur, Ill.; H. E. Kneedler, painter foreman, C. k 
E. I., Danville, Ill.; D. A. Reavis, general foreman, car depart- 
ment, N. C. & St. L., Nashville, Tenn.; Rex Middleton, painter 
foreman, Nickel Plate, Chicago; L. L. Pierce, General American 
Transportation Corporation, East Chicago, Ind.; R. M. Shaver, 
mechanical engineer, Pullman-Standard Car Manufacturing Co. 
Michigan City, Ind.; H. C. Griffin, service engineer, Milar & 
Co., Chicago, Ill. 


Interchange and Billing for Car Repairs 


Since the last convention in 1941, your committee has continued 
‘to function and has prepared reports which have been submitted 
to the Association of American Railroads for clarification of 
and changes in current interchange rules. A number of these 
recommendations have been accepted by the A. A. R. and, it is 
hoped, have resulted in facilitating the interchange of cars and 
a reduction in correspondence in connection with billing for 
scar repairs. 

Several rulings have been given by the Arbitration and Price 
Committees of the Association of American Railroads to indi- 


C. A. Erickson, 
Chairman 


vidual members in reply to questions raised with respect to the 
intent of various rules pertaining to the interchange of and 
billing for repairs to cars. We believe that, if all members 
were furnished with this information, it would avoid contro- 
versies and reduce correspondence and, therefore, recommend 
that such rulings be included in the annual report of these 
committees and that this recommendation be submitted to the 
A. A. R. for consideration. 

Our attention has been directed to the fact that some delays 
are being experienced in the delivery of brake beams from 
manufacturers owing to the A. A. R. standard requirement 
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Many changes proposed for clari- 
fication of the rules—Complete 
rewriting of Rule 44 is included 


that new brake beams must be painted. Your committee is o 
the opinion that there is no necessity, from an operating of 
maintenance standpoint, that new brake beams should be painted. 
Therefore, in view of the increased cost of this service and to | 
expedite deliveries, your committee recommends that Item 13(b). 
Page 81, Sec. E, of the A. A. R. Manual of Standard at 
Recommended Practice be revised so as to make this require- 
ment optional. 

Last year your committee was requested to submit a revised 
form of A. A. R. Rule 70. As we had information that 4 
revision of this rule would be made by the Arbitration Com- 
mittee and would probably be incorporated in the 1946 Code. 
it was decided to carry this matter on our docket for further 
consideration. Unfortunately, we have been unable to complete 
our survey in time to submit a revised form at this time; how- 
ever, it is hoped that a revision can be developed and included 
in next year’s report. : 

It is the thought of your committee that the allowances covering 
wheel changes, as specified in Items 266-276 of Rule 107 and 
Items 21-24 of P. C. Rule 21, do not compensate the repairing 
line, particularly so since the rules governing wheel-shop prac- 
tices, as defined in Sec. 20 of the Wheel and Axle Manual, were 
modified making mandatory certain wheel-shop requirements. 
We, therefore, recommend that the A. A. R. conduct a study 
of wheel-shop costs, including application of wheels to cars an 
revise the present allowances accordingly. è 

It is further recommended that the A. A. R. give consideration 
for including in the rules labor allowances for repairs to auto- 
mobile-loading devices in cars. ; 

Your committee is not certain that their activities include 4 
survey of the Wheel and Axle Manual; however, a recommenda- 
tion has been received which, we believe, is worthy of con 
sideration. It is recommended that the first sentence of Par, 
28-A, Page 26 be revised to eliminate the words “multiple T 
as the table of symbols covers all types of wrought-steel whee 
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Index 


At the last convention, a recommendation was approved to 
swibmit an offer by your committee to the A. A. R. to undertake 
a revision of the index to the Freight Car Code of Interchange 
Rules. This offer was accepted and the revision, as finally 
approved, is now in the book of rules. It has been suggested 
that it would be an advantage to have a compact index of the 
principal features of the passenger car rules and this could, 
we believe, be embodied in approximately 50 items. In view 
of the amount of work which would be involved in compiling 
such an index, we recommend that an offer be made to the 
A. A. R. that your committee undertake the preliminary work 
of preparing the index. If such offer is accepted, we will pro- 
ceed with the work and, if sufficient time is available, complete 
it before our next convention. 

Your committee recommends that changes, as shown in the 
table, be made in the present index. 

Last year your committee recommended that the requirement 
to show various axle dimensions on billing repair cards be 


Recommended Changes in Present Freight-Car Rule Index 


Item 
Air brakes A.B. experimental 


Recommendation 
Delete, account now eliminated from 


Rule 60 
Add Rule 56 
Add Rule 101 
Change to read: 
used” 


Abbreviations, use of 
Air brakes, information required on 

billing repair card 
Air hose, new or spliced per A.A.R. 


specifications to be used 
(Blank) 


“Airhose, new, to be 


Add new item: ‘‘Axle, tubular, use 
of, .. . 86 PC7” (to sow pres- 


ent last item under 
Billing for car repairs, reference to 
regulations governing ............ 
Bills for repairs on authority of de- 
tectreard 6.2 AE ETE T N 
Bills for temporary repairs at car 
owner’s expense a 
Brake beam, identification table .... 


Card; delet o cicien ees e 
Cars damaged, responsibility ....... 
Changes in 1943 rules .......... À 


Add Rule 124 
Add Rule 8 


Add Rules 112 and 120 

Change to read: “Brake beams, iden- 
tification of” 

Add Rule 8 

Change rules to read 4, 32, 33, 41-45 

Change to read: “Changes in rules 
from previous issue’ 


Damage to cars, general, responsen] 


Change rules to read: 4, 32, 33, 41-45 
Add Rule 8 


ity 
Defect card, use of . 


Improper repairs . Add Rule 101 

ournal boxes, repacking of . Add Rule 124 

ournal box lid, renewal ........... Add Rule 104 

Material, substitution E Ae Add Rules 18, 26, 32, 33, 59-62, 66, 
86, 95, 101, 108, 112 

Refrigerator cars, requirements in 

interchange ............... .. The word “requirements” should 
read “Requirements” * 

Repacking of journal boxes ........ Add Rule 124 


Repair, improper ................. 
ey for cars damaged, gen- 
era 


Tucks, interchange requirements .. 


Underframe damage, responsibility . 


Add Rule 101 
Change rules to read: 4, 32, 33, 41-45 


Add Rules 112 and 120 

Delete account already covered by 
second item above same 

Add Rule 45 


eliminated. This recommendation has not yet been adopted by 
the A. A. R. and, possibly, we should have furnished more detail 
regarding the manner in which the car owner could be assured 

- of proper charges and credits being made for axles applied and 
removed. 

While some railroads use their wheel-shop records exclusively 
as a basis for recording wheel and axle details, a number of 
roads still rely on records taken at the repair point. Consequently, 
insofar as the latter railroads are concerned, it is our thought 
that simple “No Go” gages could be designed to insure that 
axles could be properly classified as second-hand or scrap as 
regards journal, wheel-seat and axle-center diameter. Additional 
“No Go” gages could be designed for checking oversize wheel 
seats. The present journal length and collar-limit gages would 
be used for checking journal length and collar dimensions. 

The use of such gages would enable present dimensions details 
on billing repair cards to be eliminated; however, special checks 
would be necessary to insure that gages were not being used 
which were worn to thẹ extent that axles were being condemned 
when still O. K. for service. In the event an axle was scrapped, 
billing repair card would show the reason for scrapping the axle. 
Some reference to wheel-seat diameter may be necessary in con- 
nection with axles applied in order to insure proper charges for 
wheels mounted on oversize wheel seats. 

It is recommended that a further submission be made to the 
A. A. R., as outlined above, as the recording of actual dimensions 
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under the present Rule requires a considerable amount of time 
which could be reduced substantially if our suggestion receives 
favorable consideration. 


Rule 44 


Your committee is aware of the number of activities initiated 
with a view of simplifying this rule so that it will be understood 
by all concerned and responsibility for cars damaged to the 
extent as outlined in the rule properly assessed. In view of the 
superfluous wording, complicated nptes and, in our opinion, some 
impractical requirements, it is our thought that the rule should be 
completely revised ; therefore, we have prepared a proposed rule and 
recommend that it be referred to the A. A. R. for consideration. 


Rule 44—Proposed Form 


When a car is damaged to the extent shown below, if same 
occurred in ordinary handling, a statement must be furnished 
showing fhe circumstances under which the damage occurred 
in order to establish responsibility of car owner for the repairs. 
This statement, in the case of cars reported under Rule 120, to 
accompany request for disposition of car, and, in cases where 
it is not necessary to report car under Rule 120, to accompany 
the bill for repairs. 

Handling line must attach information or defect card to car 
for the following defects, as provided for in Rule 4: 

(1) All-steel underframe cars having two or more longi- 
tudinal sills—both abruptly bent, vertically or horizontally, in 
excess of 24 in., within a space of 6 ft. between rear edges of 
body bolsters, regardless of whether or not one or both are 
wholly or partially broken. - 

The car owner is responsible for downward sagging of sills, 
including buckling in excess of 21⁄4 in. brought about thereby, 
also, for damage to center sills without cover plate top or bottom 
extending from bolster to bolster. 

Car owner is responsible when damage to the steel center 
sills is confined within the space from end sill to rear face of 
body bolster. 

When buckling of center sills, as above described, is due to 
corrosion, joint inspection certificate, so indicating, signed by 
joint inspector or by two inspectors, one of whom must represent 
a disinterested railroad, shall constitute sufficient evidence that 
damage occurred in ordinary handling. 

Steel draft members extending from end sill to end sill and 
used to reinforce wooden center sills are not longitudinal sills. 

(2) Steel tanks of tank cars where secured by bolsters or 
center anchorage, if shifted account of all anchor rivets being 
sheared off. 

Car owner is responsible for the shifting of or damage to 
tank when: 

(a) Tank is secured to sills with bolts; (b) center sill rivet 
holes are elongated; (c) cars are equipped with cradle casting 
center anchorage. 

(3) Saddle sheared from tank, or tank sheet buckled between 
saddle castings, or damage to both draft members on same end 
of car, on tank cars without center sills. 

Interpretation. (1) Q.—Is a brief statement that car was 
not damaged under any condition prescribed in Rule 32 sufficient 
to establish the responsibility of car owner? 

A.—No. Except as otherwise provided, statement must show 
details of the circumstances under which the damage occurred 
so that owner may know how responsibility was determined. 

(2) Q.—In connection with first paragraph, in addition to 
showing thé circumstances under which the damage occurred, 
when reporting a car for disposition under Rule 120, if subject 
to Rule 44, is it necessary to state briefly whether the car was 
subject to any of the unfair conditions of Rule 32? 

A. Yes. 


Rule 45 


In the event suggestion to revise Rule 44, as recommended, 
is accepted, it will be necessary to revise Rule 45, as follows: 

Proposed Form: A\ll-steel underframe cars shall not be accepted 
from owners with one or both metal center sills abruptly bent 
between body bolsters when deflection is in excess of 1% in., 
unless defect card of car owner is attached to car. Such defect 
card is an acknowledgment of responsibility for any additional 
deflection due to further bending of the sills. Handling line, 
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however, will be responsible for such bent sills if subsequently 
broken under the provisions of Rule 32. 


Rule 64 


The committee recommends addition of the following to the 
second paragraph: 

Proposed Form: No charge shall be made for application of 
separate common nuts unless such nuts are fully tightened, and, 
where applied to journal-box bolts, column bolts, brake-hanger 
bolts, carrier-iron bolts, or coupler and draft-gear support bolts, 
such common nuts must be secured with nut lock or lock nut. 
Unit nuts may be substituted for common, grip or lock nuts. 

Reason: Rules 101 and 107 provide material charge for such 
nuts and we believe it would be an advantage if Rule 64 
authorizes their use in replacement. 


Rule 65 


The committee recommends that Rule 65 be revised, ds follows: 

Proposed Form: Missing journal bearings and (er) journal 
wedges; journal bearings (regardless of previous condition), 
journal wedges, journal-box bolts and dust guards which require 
renewal, when delivering company is responsible for change in 
wheels and axles. 

Reason: it is believed owner should not be responsible for 
missing journal wedges. If this recommendation is not approved, 
the item “Journal wedge, missing, responsibility’ should be 
deleted from the Index of the Interchange Rules. 


Rule 9 


The committee recommends adding the following in bracket 
covering wheels and axles R&R. 

Proposed Form: When other than cast-iron wheels are removed 
or applied, show how car is stenciled. 

Reason: To facilitate proper charges in accordance with 
Rules 70 and 98. 


Rule 10—Second Paragraph 


Proposed Form: In all cases of multiple-wear wrought-stcel 
wheels the amount of service metal in the tread must be shown 
before and after turning, measured from the center of the tread 
to the condemning line which is located 34 in. above the measur- 
ing point; also show amount of service metal on other wheels 
applied, based on full flange and tread contour; such measure- 
ments to be taken by the A. A. R. Standard Wheel Gage or 
approved equivalent. It must also be stated whether such wheels 
have standard full flange and tread contour. This information 
must be reported to car owners regardless of whether or not 
repairs are chargeable to owners. For one-wear wrought-steel 
wheels, see Section (i) of Rule 98. 

Reason: To conform to Rule 98 (d) (e) and (f). 


Rule 70 


The revision of Rule 70 Sec. (e), effective August 1, does 
not provide that charge should be made for new one-wear 
wrought-steel wheels or maximum permissible charge for 1-WT 
wheels when such wheels are applied in place of multiple wear 
or second-hand wrought-steel wheels standard to car on account 
of handling-line defects. We, therefore, recommend the fol- 
lowing addition: 

Proposed Form: When handling line is responsible charge 
for new 1-W, or 1-WT, wrought-steel wheels must not excecd 
secondhand value of 1-W wheels. 


Rule 98 


It is recommended that Sec. (b) 1 and (b) 3 of Rule 98 be 
revised, as follows: 

Proposed Form: (b) 1. If new wheels or new axles are 
substituted for second-hand wheels or second-hand axles, no 
charge shall be made against car owner for difference in value 
of such when repairs are made account delivering company’s 
defect, except as provided in paragraph 5 or when betterments 
are applied to cars stenciled “NEW STD” as outlined in the 
fourth paragraph of Rule 16. 

(b) 3. Where one or both wheels are slid flat and axle is 
condemned account owner’s defect, the charge against car owner 
shall be confined to the net value of the axle, except when 
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betterments are applied to cars stenciled “NEW STD” as ix. 
lined in the fourth paragraph of Rule 16. 

Reason: We believe it is the intent of the rule that the cr 
owner should accept full material charge for betterment i: | 
such cases. Some owners are objecting to the betterment chare | 
when such parts are applied in connection with delivering-li 
defects. 


Rule 98—Section (i) 


In view of the fact that the present method of crediting zi 
charging for other than new or second-hand one-wear wroug:?. 
steel wheels, as provided for in Sec. (i), was an emergency w 
measure, your committee recommends that the present metki 
of calculating the value of such wheels be deleted and the forre 
method of classifying such wheels as a second-hand or scr: 
(determined by service condemning or remount gage limits) |’ 
reinstated. | 

Reason: The present method results in considerable amex: 
of recording and detailed checking at wheel shops and crez:: 
considerable delay in the rendering of bills where such whe | 
are involved. 


Rule 101 


Your committee recommends that Cardwell M-type 744-1. 
by 10%e-in. draft springs be included in table showing wagi 
of draft springs. Our information is that these springs wes? 
approximately as follows: Outside coil, 46% 1b.; inside co! 
1714 1b.; total, 64 Ib. 


Rule 107 


Belt rail or belt-rail blocks, R&R or R, per lini 
HOO acs ee Sa E A Sacitelah ti SG Gh canal A oe eet Bienes Ml 
Item 161: Sheathing, side or end, renewed in connection wi? 
renewal of sill, plate or belt rail; reduce renewal price i 
sheathing per foot board measure for each sill, plate or belt r: 
renewed $002) 
No deduction to be made when side plate, sill or belt rails 
spliced 2 sind. r otau eea ) vadiead tas a ESIGERE ; 

In view of the fact that some cars have three belt rails (whi: 
would result in labor charge for renewing sheathing being a t 
credit when all belt rails, side sills, and top plates were reneve! 
at the same time), your committee recommends that the A. A. È 
Price Committee review Item 161 with a view of arriving ? 
a proper reduction in Items 159 and 160 when only side sills z4 
top plates are renewed, and make such adjustment in allowaxe 
for belt rail in Item 4 as this may necessitate. 

Item 36: Carline, wood, radial type, renewed, exclusive © 
all related work; includes renewal of bolts or lags through st 
plates and anchor bolts only, per carline .............. 4 

Item 113: Paper, insulation, or hairfelt, cork, etc, on tt 
frigerator cars, actual time to be charged except when renews 
in connection with posts, sills, plates or carlines ......... 

There appears to be a conflict between these two items inasmu* 
as Item 36 provides a labor allowance for carlines, whereas, leer 
113 prohibits additional charge for material specified when RRR 
in connection with such carlines. It is recommended that t 
A. A. R. Price Committee give consideration to the questi? 
of whether or not carlines should be included in Item 113. 

Item 116: The committee recommends revising Item 116 # 
follows: 

Proposed Form: Placards, or advertisements, temporary, !“ 
moving, reversing, or application, on authority of defect co. 
per car 03 

Reason: To clarify the intent of the rule, this charge “ 
permissible only on authority of defect card. 

Item 291: Your committee recommends 
this rule be changed, as follows: re 

Proposed Form: First rivet on car other than when specific: 
allowance is already covered in this rule, any size, applied, net = 

Reason: Objections are being taken to charge per Item = 
for a rivet which is not the first rivet recorded on the ref?” 
card, such as, ladder iron rivets (where charge is confined t 
the cost of ladder complete) and rivets per Items 42 and X 
when such rivets happen to be the first rivet to be recor i 
We are of the opinion that the intent of Item 291 is that t 
first rivet covered by Item 292 is the rivet for which allowax 
per Item 291 should be charged. 


that Item 21 o 


ine 
Rallway Moohanica is 


Rule 107 


The committee recommends that, in the case of parts which 
might be either wood or metal, where the item specifically refers 
to wood parts the word “wood” be specified. 

Reason: It is believed that, in a number of cases, the labor 
allowance applies only to the R&R of wood parts. 


Discussion 


In the absence of Chairman Erickson, owing to illness, this 
report was presented by Vice-Chairman Bell. The recommen- 
dation in the sixth paragraph for the A. A. R. to consider specify- 
ing labor allowances for repairs to automobile-loading devices 
was suggested by the committee with a view to reducing the 
present. large amount of correspondence with the manufacturer. 
Discussion from the floor indicated that the complications of this 
device and frequent changes in design would make it difficult to 
establish suitable prices. The recommendation was ordered tabled. 

In the second paragraph under Rule 9, the additional gages 
referred to are “Go” gages and the word “No” should be 
eliminated. It was also pointed out that, in the following para- 


graph, the special checks referred to are the “periodic” checks. 

In Rule 70, first paragraph, the words “one-wear” were ordered 
inserted after “second hand” near the end of the first sentence. 

With the exception of the action noted, all other recommenda- 
tions of the committee were approved and the report referred to 
the A. A.R. Arbitration Committee. 

The report was signed by Chairman C. A. Erickson, general 
A. A. R. inspector, C. & N. W., Chicago; Vice-Chairman D. E. 
Bell, A. A. R. instructor, Canadian National, Winnipeg, Man.; 
M. E. Fitzgerald, master car builder, C. & E. I., Danville, IIL; 
R. W. Hollon, mechanical inspector, C. B. & Q., Chicago; L. J. 
Larrisey, chief A. A. R. inspector, Erie, Cleveland, Ohio; J. J. 
Sheehan, supervisor car repair bills, M. P., St. Louis, Mo.; 
C. R. Weigmann, chief interchange inspector, St. Louis, Mo.; 
F. Peronto, assistant to secretary, A. A. R. mechanical division, 
Chicago; C. W. Kimball, assistant supervisor car inspector, 
Southern, Atlanta, Ga.; H. C. Argast, superintendent, St. Louis 
Refrigerator Car Company, St. Louis, Mo.; F. McElroy, assistant 
to vice-president, Union Tank Car Company, Chicago; W. J. 
Burns, mechanical inspector, General American Transportation 
Corporation, Chicago. 


Report on Light Car-Repair Tracks 


With the advent of modern freight cars of all types and 
longer life between shopping dates for general repairs, a greater 
portion of freight car repairs are made on light repair tracks. 
While light repair tracks will vary greatly in size, location, etc., 
according to the requirements of the service, there are certain 
fundamental requirements which will apply to all light-repair 
tracks. While some of the suggestions made in this report 
apply particularly to new proposed. light-repair tracks, other 
recommendations would apply equally as well to those already 
in use. 


Location 


The first step, and perhaps the most important in building a 
repair track, is the location. Too often in the past light repairs 
were located on tracks which were already available without 
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consideration to availability or economy and efficiency of opera- 
tion. The question of location should not be decided by the 
transportation department, or the engineering department alone. 
Neither should it be selected by the car department alone. All 
three departments should be consulted and each given an oppor- 
tunity to express its views and support them with facts. Loca- 
tions selected entirely by the transportation department obviously 
disclose a reason, the reason usually being less switching. Those 
selected by the engineering department in conjunction with the 
transportation department usually reveal that the major con- 
sideration was given to initial cost of construction. No thought 
is given to cost of operation which invariably is increased beyond 
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Discussion of location and ar- 
rangement of tracks; kind and 
quantity of special facilities 
and tools needed—Automotive 
equipment grows in importance 


expectation. It is therefore, of primary importance that all 
three departments be consulted with reference to plans for 
location and construction of or changes in light-repair tracks. 

Repair tracks should be located at terminals which will permit 
the prompt repair to system empty cars with minimum back haul. 
Light repair tracks should be located adjacent to classification 
yards and should be directly connected with switching leads 
on both ends of yards, regardless of switching practices. Repair 
tracks should also be provided with roadway entrance to permit 
private automobiles, company-owned highway trucks, ambulances, 
fire-department trucks and pedestrians to reach the repair track 
directly from the street or public highway without the necessity 
of crossing tracks. This provides much better fire protection, 
permits quick response to ambulance calls and eliminates crossing 
tracks being switched. It also permits the handling of road 
repair work promptly, eliminating the delay and expense of 
loading cars and switching road material to a point accessible 
to highway truck. 


Layout 


The layout of light repair tracks depends largely on the plan 
of operation. Most repair tracks are operated using the method 
of spotting the cars for repairs over the entire yard and moving 
the men, tools and material to each car repaired. A few roads 
are using the spot system of repairs, moving the cars through 
certain spots for repairs and segregating cars which require 
wheels, and other truck repairs which require jacking of cars, 
to one track where permanent jacking pads, air jacks, crane for 
handling Bettendorf trucks, for dismantling and assembling trucks 
and other special equipment are installed. This type of repair 
track offers several inducements in its favor. 

In the first place, the size of this type of repair track can 
usually be reduced. By the use of permanent jacking pads, air 
jacks, jib cranes, equipped with air or electric hoists for handling 
truck sides and bolsters, wheel storage located adjacent to wheel 
spot and all other special tools and equipment required for 
changing wheels and other truck work, the time for changing 
wheels can be reduced from 50 per cent to 60 per cent. Tests 
on one railroad show that wheels are applied with this type of 
equipment in from 20 min. to 35 min. with an average time 
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Fixed load-shifting device against which cars are pushed—Counter- 
weighted cross-beam is air operated 


required of less than 30 min. per car, or approximately two 
man-hours per car. The average time required, including delivery 
of wheels to the car and all other work, is approximately 4 
man-hours per car. 

The spot system of light repairs permits the storage of material 
close to the place where it is used and eliminates the unavoidable 
delays in many cases of waiting jor material. It also reduces 
materially the time required for handling tools and equipment 
to cars and also time required for men to move from one car 
to another. This also permits the use of specially assigned 
gangs to various types of work such as truck work, steel-fitting 
gang, riveting gangs, wood work, etc. While there would be 
approximately two to five minutes lost time per car for moving 
cars, we believe this would greatly reduce the lost time over 
the present method and give the men better direct supervision. 

We are submitting as an ideal spot system repair track layout 
a yard consisting of four tracks, all connected with switching 
leads at both ends of the yards. One track will be used for 
unloading and loading material and scrap, two tracks equipped 
with necessary permanent installations, including car remover 
for spot system of repairs, and one track on the opposite side 
for dead. work. The two tracks for spot repairs should hold 
approximately thirty cars ahead of the repair spots and provide 
the same amount of room on the opposite end for repaired cars. 
The repair track would require switching twice a day. A dead 
track is provided to furnish work when all men cannot be used 
on the repair spots and also to take care of cars which cannot 
be repaired by the spot system. This track should take care 
of the objections of many that all light-repair cars cannot be 
repaired satisfactorily using the spot system. With two tracks 
for spot work having a total capacity of 30 to 35 cars and an 
additional dead track for other repairs with a capacity of 30 
cars, a daily output of 60 to 75 cars should be handled very 
satisfactorily. 

The spot system for light repairs can also be used on stub-end 
light-repair tracks by placing cars to be repaired on the rear 
end of tracks and locating repair spots in the middle of the yard. 
With this arrangement, however, work would be delayed if 
the repair tracks were pulled and other cars spotted during 
working hours, and it would probably be necessary to use men 
on repairs to cars on a dead track when cars were not available 
on tracks where the spot system is used. 


Track Spacing 


We would recommend repair-track centers from 24 ft. to 28 ft. 
so that ample space may be provided for roadways, material 
storage and movement of portable tools and equipment and 
automotive equipment. 

Ballast should be of gravel, chat or stone, and should be 
applied to sufficient depth to make a good foundation for jacking 
cars and also to aid in the surface and subsurface drainage. 
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Roadways should be made preferably from concrete. In some 
climates, roadways made from asphalt, commonly known a 
black top, have proved satisfactory. Roadways in our opinion 
are preferable to service tracks because they permit traffic to 
move both ways at the same time without delays, permit better 
use of automotive equipment and facilitate the operation of 
all portable tools and equipment. Roadways which are constructed 
the full width of spacing between repair tracks can be con 
structed to take care of all surface drainage and can be equipped 
with manholes for sewer openings. Numerous crossings should 
be provided for convenient use when needed. 

Repair tracks should be equipped with water lines and also 
sufficient fire hydrants to protect the buildings and yards in 
case of a fire. A track or spot on some repair track should 
be equipped for washing out cars. 

Air lines on top of ground and located near the rail are much 
easier to maintain than those installed underground. All air 
ae should be equipped with expansion joints and water drain 
plugs. 

Electric power should be provided for lights and power 
Special subsurface lines are desirable on repair tracks for electri 
welding. Special lighting facilities, including stationary fioo 
lights and plug-in sockets for portable flood lights and extension 
cords would be installed at locations where emergency work 
will be performed at night. 

The location, size and layout of shop buildings should be 
given careful consideration. We recommend that shop buildings 
be located on one side of the repair track as near the center 
of the repair track as possible and adjacent to a roadway 
entrance from the public highway or street. All buildings which 


require heat and hot water should be built in one unit as íar 
as possible to reduce the cost of construction, maintenance and | 


operation. 
shop, mill room, air-brake room, tool room, wash and locker 
room and toilet facilities. 
construction. 

Unloading platforms and material storage platforms. should 
be provided adjacent to the track for unloading material a 
centrally located as possible. Material racks made from scrap 
steel such as rail, channels or boiler tubes make satisfactory 
material racks for storing such material as brake beams, spring 
plank and other similar material. A  well-laid-out storage 
platform encourages the orderly storage of all kinds of material. 

If space is available, a refuse dump from which refuse cat 
be loaded up with a clam shell is desirable. This dump should 
also be equipped with a modern incinerator. 


Equipment 


A careful study of the equipment required for each rit 
track should be undertaken and every effort made to seue 


available modern equipment. A jib crane or monorail equip! | 


with an air or electric-hoist provides a satisfactory method oi 
unloading and loading wheels. These facilities should be located 
in connection with the wheel storage to reduce handling of 
mounted wheels to and from storage for loading and unloading 
to a minimum. The mounted wheel storage should be located 
directly opposite the wheel spot when the spot system of repairs 
is being used. When the wheels are delivered over the entire 
repair track it should be as centrally located as possible. Where 
an automotive crane is available it also helps in loading an 
unloading wheels. i 

Automotive cranes and lift trucks are economical for delivermg 
wheels and other heavy material, handling material on skids. 
and also heavy scrap at points where repair tracks are largt 
enough to justify their use. 
desirable for delivery of material on larger repair tracks. Auto 
motive cranes are also being used for the application of coupler 
and other heavy parts to cars and adjusting and shifting loads 
on cars. Hard-surface roadways are essential for most satis: 
factory use of automotive equipment. ; 

Highway trucks are economical for use in handling material 


Sufficient room should be provided for a blacksmith | 


The buildings should be of fireproí | 


Light automotive equipment 5 | 


to various yards for emergency use, for emergency road repai: | 


and also for derailments and wrecks when the steam derrick ' 
not required. Derailments can be handled with a great saving 
in time over the old system of switching a tool car or derrick 
to the point of the accident. Where this service justifies i 
use, a highway truck equipped with jacks, blocks, cables an 
other necessary equipment is desirable; highway trucks should 
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>e enclosed and at least two-ton capacity and should be equipped 
with a lifting device for handling wheels and other heavy material. 
Highway trucks of larger capacity equipped with a crane have 
Iso proved satisfactory for handling empty car bodies. 

Drop tables should be provided on repair tracks which are 
tandling wheel changes on passenger equipment where sufficient 
work is performed to justify them. 

Air-operated jacks for jacking both loaded and empty cars 
will reduce the cost of this work over hand-operated jacks. 
-t is estimated that a saving of 33% per cent can be made on this 
work by the use of air jacks and many accidents will also be 
>revented when air jacks are used. Special hand-operated jacks 
> various types, including coupler jacks, hydraulic journal jacks 
ind floor jacks, should be provided. Portable and stationary-end 
straighteners are necessary equipment for straightening all types 
of steel ends. Some roads have also installed special load- 
shifting devices. A combination woodworking saw is helpful at 
»oints where no other woodworking machinery is maintained. 

Every light repair track should be equipped with some type 
>f draft-gear and coupler lifts, special air or electric motors 
tor raising and lowering auto loaders at points where required, 
oil-burning rivet heaters, A-frame devices for dismantling and 
assembling Bettendorf type trucks, portable acetylene cutting 
and welding outfits, special equipment for quick removal of 
truck springs, in addition to other tools and equipment standard 
to all repair tracks. 

Very desirable metal horses and material racks can be made 
from scrap boiler tubes. Sufficient material racks should be 
maintained at all parts of the repair track to reduce the special 
delivery of material to a minimum. 

Special tool racks should be provided to facilitate the handling, 
storing and checking of company tools. 

ae 


Operation 


The efficiency of operation of any repair track depends largely 
on the supervisory forces. It is, therefore, of primary importance 
that foremen in charge be selected with the greatest of care. 
While it is important that they have an intimate knowledge 
and previous experience in freight-car work, it is of perhaps 
greater importance that they have those qualifications for leader- 
ship such as good judgment, initiative, a sense of fairness for 
both the men and the company and the ability to organize the 
shop forces for the best production possible. For this reason 
prospective foremen should be given all special training possible 
prior to their promotion as foremen. 

All cars set on the repair track for repairs should be carefully 
inspected for defects before the work is started.. Foremen or 
inspectors responsible for inspection of cars should start the work 
of inspection in sufficient time ahead of repairmen to take care 
of this work. On most repair tracks foremen begin work 
approximately 30 min. ahead of the workmen. 

An organization which provides prompt delivery of all special 
material to cars which is not available to the workmen at sub- 
supply points is also essential. It is the unanimous opinion of 
the committee that the men engaged in this work should be 
under the direct supervision of the car foremen to insure the 
most efficiency. While a few railroads employ efficiency men 
to make personal checks of various shops, most roads depend 
on the local foreman to see that all men under their supervision 
are reasonably efficient. 

All railroads keep production records showing the number 
of cars repaired which are classified as to light, medium and 
heavy repairs and this is also used as a measuring stick for 
shop production, although the type of repairs on various light 
repair cars may vary greatly. 

It is also important that each mechanic be furnished a standard 
set of company tools and that he be required to meet certain 
minimum standards for personal tools to be furnished by him. 
Regular inspections should be made of both company and per- 
sonal tools so that all tools will be properly maintained and 
defective tools taken out of service as a safety measure. 

Regular schedules should also be established for the inspection, 
lubrication and care of all special tools and equipment, including 
automotive equipment, jacks, pneumatic tools, etc. 


Classified Work 


The various classes of work should be classified and performed 
by special gangs whenever possible. Special gangs can be or- 
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ganized for truck and draft-gear work, woodwork, fit up, welding 
and riveting gangs for steel work, air-brake work, repacking 
journal boxes, etc. This not only permits the use of spccially 
trained men, but also increases the efficiency of the shop. 

Every effort should be made to cultivate the interest of the 
men in their work. Safety committees should be organized and 
special training offered to men interested in education and pro- 
motion. The best working conditions possible should be provided 
for the workmen at all times. 

It will prove profitable for the railroads to send some of 
their local car department foremen to other railroad shops 
occasionally. These foremen would not only be encouraged to 
do better after seeing what the other fellow is doing, but would 
also bring back many good ideas which they could put into 
practice in their own shop. 

While this report considers the subject from the standpoint 
of economy and efficiency of operation of light-repair tracks, the 
importance of reducing the delay to the movement of both loaded 
and empty equipment should not be overlooked. While the per 
diem charge for foreign equipment is only $1.15, the loss to 
the railroad company on account of delays and loss of shipments 
is usually much greater. This is especially true at the present 
time due to the shortage of cars of most types. 

The advent of the modern freight car on which the electric 
welding process is used extensively and also the rapid develop- 
ment of automotive shop equipment and other shop tools requires 
the careful, continuous study of car-department supervisors for 
efficient freight-car repair-track operation. 


Discussion 


This report was commended for the emphasis placed on one 
of the most important factors in the expeditious handling of 
freight traffic. One member said that easy accessibility of re- 
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pair tracks is essential, and that adequate facilities and tools will 
help make up for deficiencies in labor. 

Another stated that both open and stub-end tracks can be used 
successfully with the spot system of light repairs, but only with 
full co-operation from the operating department. Too much 
pressure to reduce switching often seriously handicaps car-repair 
operations and increases costs. For example, if empty and loaded 
bad-order cars are sent to the repair tracks without being segre- 
gated, the work is handicapped and additional switching is 
required later. 

The thought was advanced that the spot system extended to 
light repairs, using car pullers for all moyements after bad-order 
cars have been set on assigned tracks, will reduce switching and, 
in fact, take car handling on the repair tracks out of the hands 
of the transportation department. The concentration of ma- 
terials, tools and specialized men in a restricted area will also 
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effect marked economies and simplify supervision. The impor- 
` tance of separating cars on the repair tracks for complete coupler 
inspection and to save time getting around was emphasized. 
The report was signed by Chairman B. J. Huff, assistant 
master carbuilder; C. & E. I., Danville, Ill.; C. E. Barrett, 
district general car foreman, C. M. St. P. & P., Minneapolis, 


Report on Lubrication Practices 


Your committee, after careful consideration and investigation, 
has decided that opinions we might have or suggestions we 
might offer in regard to lubrication practices, would be of little 
value under current standards. We have therefore decided to 
present facts and suggestions with the idea of changing present 
standards so that accelerated progress can be made in the future. 

The scope of present Rule 66 and standards in regard to 
materials and practices is entirely too broad to attain satisfactory 
performance. 

Nearly all the cures for hot-box troubles cost money and 
management is reluctant to spend it for several good reasons— 


K. H. Carpenter, 
Chairman 


one of them being no incentive to purchase better grades of 
materials unless the betterment is mandatory under A. A. R. 
standards and applicable to all roads and equipment. 

We suggest that a comprehensive study be made of current 
A. A. R. standards by the present A. A. R. Lubrication Com- 
mittee and we offer the following: 


Present Specifications Too Broad 


The current specifications covering oil, new waste and reno- 
vated packing are so broad there can be a vast difference in 
quality, yet A. A. R. standards in all cases will be met. It is 
necessary that specifications be amplified and more specific; 
we must have better materials if we are to progress above 
current performance. Waste specifications must spell out to the 
letter the kind of threads, length, lint content etc. What waste 
some railroads reject as unfit is accepted without question by 
another railroad and the latter’s equipment is used over the 
former's line, so in reality Road 1 is still using materials rejected 
on account of undesirable quality. Under present specifications, 
journal boxes may be repacked with all wool, all cotton, or 
wool and cottton with practically any proportion of either and 
we are sure you will agree that this specification must be scaled 
down and restricted. If one mixture or kind is better, why 
not have the best and the better resulting performance? 

What about short threads and lint? Some roads pay more 
money for waste with longer threads and less lint, some roads 
refuse waste with slasher content. Others specify it, yet all 
of it can be accepted under current specifications. Tests should 
indicate the most desirable mix and quality, then specifications 
should be written to guarantee more uniformity. If all cotton 
packing is satisfactory there is not much incentive for another 
road to purchase wool waste for journal hoxes at additional cost. 
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Minn.; N. E. Carlson, assistant master car builder, G. N., St 
Paul, Minn.; J. C. March, assistant superintendent car mainte. | 
nance, B. & M., Boston, Mass.; G. C. O’Keefe, equipment in- 
spector, N. Y., N. H. & H., New Haven, Conn.; J. G. Rayburn, | 
superintendent car shops, C. & O., Russell, Ky.; C. O. Young, | 
assistant superintendent car department, I. C., Chicago. 


A plea for closer specifications 
of journal-box closures and lu- 
bricating materials—Committee 
observes fourteen bad practices 


Which is more desirable and economical, all things considered? 
Tests and study should bring out enough facts to justify more 
specific specification of contents. 

A higher quality oil is necessary as present oils do mt fll 
requirements in extreme weather conditions. They thin ot 
too much in the summer and allow the packing to roll in the | 
winter. Better quality is essential and specifications should be 
more exacting. Why cannot a free oil be furnished that wil 
pour in winter and keep packing down in summer? | 


Packing Retainers Advocated | 


We strongly recommend the use of packing retainers in joual 
boxes and although they are not a cure all, tests and actul 
service indicate they hold the packing in place and eliminat 
many hot boxes. In warm weather they keep packing fron 
flufing and expanding, which is the primary cause of man 
hot boxes during the summer months. In cold weather they have 
a tendency to keep packing from rolling due to congealed oil 
Retainers allow the oiler more time to add oil and make closer 
examination of bearings, wedges, etc. We know of no bette 
investment in hot-box controls, but their application will havt 
to be made mandatory by the A. A. R. if desired results art 
to be obtained. 

There is real need for better journal bearings, closer tole 
ances and precision matching if improvement in performance $ 
to be obtained. Journals turn at approximately 600 r. p. % 
when trains are operated at 60 m. p. h. and this, with the hay 
journal load, requires better bearings than we are getting today. 
Basically, the present journal-box assembly is sound and we tav 
approximately 100 years of service to prove it, but a few 
minutes’ study of the assembly and a check of tolerances wil 
indicate we have not even begun to take advantage of what w 
can still do to improve the installation. 

Improvements are desirable in dust guards. The standard 
wood guards just do not answer the purpose and we cannot keep 
dirt out of journal boxes unless a better guard is used. W 
plugs, if used, should be secured with retainers. Other typ 
of plugs also justify continued application. 

Journal-box lids are being studied by the A. A. R. with the 
idea of improvement. Checks indicate the present standard id 
does not answer the purpose. Improvements in the lid itself 
must also be followed by improvement in the journal box 3% 
investigations indicate the mouth of the box can be improved 
in-so-far as the lid fit is concerned. Most of us will agree W° 
should not operate cars with missing journal-box lids, but thert 
is hardly any difference in the amount of dirt that can enter 3 
journal box with a missing lid or a box with a poorly fitting lid 

The greatest improvement in hot-box performance can come 
from controlling the summer epidemic during July and August 
and we urge following the suggestions: 


How to Reduce Hot Boxes 


1—Keep packing low, as the warmer the weather the mor 
packing expands and fluffs. a 
2—Oil thins out and lays in the bottom of box. Add suficien 


free oil to bind the packing and keep it from rising higher- 
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3—Keep the packing iron out of boxes that are lubricating 
‘woperly and where packing is in the proper place. 

4—Hpook all bearings for waste grabs. 

5~-Intensify inspection of bearings for defects. Remember 
t is the border line cases that fail in summer and intensified 
raspection will catch many before they develop. 

6—Provide train-yard forces with plenty of good up-to-date 
“quipment so that they can produce the quality of work re- 
tuired to keep down trouble. 

7—Do something about this summer trouble now and do not 
vait until next July. Make requests on your management for 
rmprovements in control now. You know July and August will 
»€ with you again next year, so prepare now. We know that 
20t boxes can be effectively controlled through July and August 
£ we have the equipment and manpower properly to prepare 
cars before they are forwarded. 

Observation and inspection by members of this committee 
ndicate improvements are necessary to effect better performance. 
Practices and conditions actually observed on some railroads 
which need correction follow: 


Practices Which Need to Be Corrected 


1—Waste improperly saturated. 

2—Packing shipped in open drums, leaking and dirty drums. 

3—Packing stored in unheated buildings, without covers and 
poorly fitted covers. 

4+—Packing not turned as outlined in Rule 66 or accumulated 
oil in bottom of tank not poured over top of packing. 

5—The mouth of boxes in some cases so dirty that grit and 
other foreign matter are shoved into the box with the packing. 

6—Blades of packing irons so short that the rear of journal 
boxes can not be reached. 

7—Packing irons designed so that each time the lug of the 
iron is inserted under the lid to lift it the end of the blade 
strikes the dirt. 

8—Journal oilers with spouts so short that free oil can only 
be applied half the length of the journal. 

9—Cars allowed to operate with old repack dates; some cases 
have been noted where cars were moved off repair tracks with 
old dates. 

10—Brasses and wedges laid in dirt during wheel exchanges. 

11—Brasses applied without a coat of oil covering the lining. 

12—Wheels applied to cars with journals improperly cleaned: 
some were found saturated with dirty kerosene which had been 
used in cleaning the journal of rust preventative and not wiped off. 

13—Journals so badly scratched by the promiscuous use of 
wheel sticks that hot boxes are almost sure to result. 

14—Cars switched at excessive speeds, resulting in waste grabs. 


Ample Inspection Time in Train Yards 


More time must be given the car oiler or inspector serving 
journal boxes by the ranking foreman, so the oiler or inspector 
will appreciate that his job is an important one and worthy of 
skill and intelligent effort on his part. He should be informed 
when he is doing a good job and getting results just as often 
as he is criticized for failures. We expect him to perform his 
work regardless of rain or snow, heat or cold and he generally 
does it without complaint. 7 

To enable these men to apply their best efforts, packing oil, 
journal bearings and tools should be placed at strategic locations 
to save time in carrying them from the source of supply to the 
car or train. Saving steps for them allows more time for 
actual work and saves the energy of the employee to the benefit 
of the employer. . 

Increased time for oilers to perform their work, especially in 
train yards, is generally reflected in better operation. Therefore, 
the car foreman should always be on the alert to get the trans- 
portation department to give his men the train or part of it as 
soon as possible. Roads that consider this angle and practice 
it, generally speaking, have a better hot-box performance than 
some others. 

Car foremen should insist that ample time be allowed to 
perform this work properly in train yards. We have too many 
cases of trains made up late and then expecting the oilers and 
car inspectors to O. K. them in a few minutes. We should not 
be backward in informing our managements that a good job can- 
not be done under such conditions. 

We should try to keep men informed as to the conditions which 
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affect their work. Many men do not know the abuse a journal 
must take when moving in a train. It would be well to explain 
what conditions exist when cars are heavily switched, moved 
over switches, turn outs, crossovers, high and low joints, at high 
speeds, the effect of end thrust on bearings, the effect of out-of- 
round wheels, brake-burn-comby wheels, and flat wheels on 
bearings, the effect of insufficient side motion on the heating 
of journal bearings, and many of the other conditions which 
affect bearings directly or indirectly. 7 


Education Important 


Oilers in many cases are put to work on cars who never 
worked for a railroad before and when the car foreman gives 
them the necessary equipment he lets them find out the hard 
way which methods are most desirable in performing their work. 
Any new man must be given all information possible in connec- 
tion with his work and the foreman must stay with him until 
he has mastered his job. We are too prone to watch him for 
just an hour or so and figure he knows enough to get by. . 
Our opinion is that he must have an intensified education of 
several days duration, at least, before he is capable of performing 
the work in the best manner. 

Specifications pertaining to materials such as waste, oils, bear- 
ings, wedges, etc., have intentionally been broadened so railroads 
can use materials best suited to their individual requirements. 
However, even though the intent may be proper, no real effectual 
application of the rule can be made until the specifications are 
written to provide a first-class performance, consistent with 
economy and efficient operation. 

There is room for improvement in all phases of wheel-shop 
operation from properly turning journals to mounting wheels. 
Entirely too much poor workmanship is permitted in many shops 
and, since we now have a more healthy labor situation, there 
is no reason to believe we must put up with it any longer. We 
know of improper machine work performed on axles in the 
past on some railroads which has reflected in undesirable hot-box 
performance. 

The current Wheel and Axle Manual, if followed closely, 
will produce satisfactory wheels and axles. Therefore, it is 
only a matter of enforcing the application of the manual’s rules 
to produce good material. 


Discussion 


In general, the report was highly commended although con- 
taining a number of controversial points. One member said that 
the report is encouraging because it shows dissatisfaction with 
present unnecessary defects and failures. Specifications should 
cover service instead of design. The opinion was advanced that 
Rule 66 should be streamlined to meet present needs, but killing 
the rule will not produce the desired results. 

Discussion of what can be done to get better results under 
present A.A.R. rules brought out the statement that desired 
improvement will definitely follow closer adherance to the intent 
as well as the letter of the rules. 

One ‘member spoke strongly in favor of packing uniformity, 
as recommended in this report, and said that the committee must 
be backed up in its efforts to overcome present conditions whereby 
one railroad is compelled to operate foreign cars with packing 
definitely inferior to its own specifications. 

The advisability or reason for putting a small quantity of 
water in journal boxes during exceptionally hot, dry, summer 
weather was questioned and the answer given that this water 
adds to the resiliency of the packing and tends to reduce journal 
bearing temperatures. R 

The report was referred to the A. A. R. Lubrication Committee. 

The report was signed by Chairman K. H. Carpenter, super- 
intendent car department, D. L. & W., Scranton, Pa.; J. F. 
McMullen, supervisor car repairs, Erie, Cleveland, Ohio; R. E. 
Baker, superintendent car maintenance, B. & M., Boston, Mass. ; 
D. C. Davis, lubricating supervisor, A. T. & S. F., Topeka, Kans. ; 
R. Winters, assistant passenger car foreman, C. & N. W., Chicago; 
D. Marshal, general car inspector, C. of G., Macon, Ga.; A. J. 
Pichetto, general air brake engineer, I. C., Chicago; H. S. 
Marsh, general car inspector, M. P., St. Louis, Mo.; G. D. 
Minter, division car inspector, N. & W., Portsmouth, Ohio; 
J. W. Hergenhan, assistant engineer, N. Y. C., New York. 
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steam Locomotive Boilers 


. Master Boiler Makers’ Association discusses five committee reports 
on the developments in boiler fabrication and maintenance practices 
which suggest the means for improving locomotive boiler performance 


Mleetrnc for the first time since 1941, over 250 members 
of the Master Boiler Makers’ Association, exclusive ot 
guests, gathered at the Hotel Sherman, Chicago, on 
September 4, 5 and 6 for the twenty-ninth annual con- 
-vention. The meeting was opened by an address by 
President M. C. France, general boiler foreman, Chicago 
St. Paul Minneapolis & Omaha, who expressed his 
appreciation for the cooperation received during the war 
years from the association’s committees in preparing 
reports and from other organizations supporting the 
association’s activities when member meetings could not 
be held. 

A short address was also made by T. F. Powers, 
assistant to the vice president, mechanical, Chicago & 
North Western who suggested to the members that they 
should broaden the scope of their knowledge by interesting 
themselves in other phases of mechanical department 
activities. Mr. Powers, a former boiler supervisor, could 
think of no reason why the chief mechanical officer could 
not be selected from any one of the sub-departments 
within the mechanical department. The final speaker 
at the opening session was Secretary-Treasurer A. F. 
Stiglmeier, general supervisor, boilers and welding, New 
York Central, who presented a message to the meeting 
in which he reviewed the progress of the association, its 
present sound financial status and the outlook for the 
future. He was confident that the association would 
continue to serve the boilermaking trade and the railroads 
by maintaining the high quality of reports and discussions 
on matters of vital importance. 

During the meeting five committee reports were pre- 
sented. As these reports were essentially the same as 
prepared for the 1945 annual proceedings of the association 
and have been printed in abstract in the Railway Mechani- 
cal Engineer, only a brief summary of parts of the reports 
pertinent to the discussion will be included in this issue. 
In addition to the committee reports a paper on steam 
locomotives was read by A. J. Townsend, vice-president, 
Lima Locomotive Works, and one on the use of alloy 
steels in all-welded boilers by H. L. Miller, Republic Steel 
Corporation. Mr. Miller’s paper will be published in a 
later issue. 

The officers elected to serve during the coming year 
are: President, Frank A. Longo, general boiler inspector, 
Southern Pacific; vice-president and chairman of the 
executive board, Sigurd Christopherson, supervisor boiler 
inspection and maintenance, New York, New Haven & 
Hartford ; secretary-treasurer, Albert F. Stiglmeier, gen- 
eral supervisor, boilers and welding, New York Central. 
New members elected to the executive board for a three- 
year term are Harry C. Haviland, supervisor of boilers, 
New York Central; W. H. Keiler, locomotive inspector, 
Bureau of Locomotive Inspection, Interstate Commerce 
Commission, St. Paul, Minn., and E. E. Owens, general 
boiler inspector, Union Pacific. Because of the retire- 
ment from active service of Frank Yochem, former 
general boiler inspector, M. P., the association elected 
John P. Powers, system boiler inspector, Chicago & North 
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Western, to complete his unexpired term and E. H. 
Heidel, general boiler foreman, Chicago Milwaukee ©. 
Paul & Pacific, to replace Mr. Yochem as secretary -i 
the executive board. 

The advisory board for the following year consi | 
of A. K. Galloway, general superintendent motive pow: 
and equipment, Baltimore & Ohio, F. K. Mitchell, gi- ' 
eral superintendent motive power, and rolling stock, Nex 
York Central; E. R. Battley, chief of motive power and 
car equipment, Canadian National; B. M. Brown, genera 
superintendent motive power, Southern Pacific, and H. H. 
Urbach, mechanical assistant to vice-president, Chicas 
Burlington & Quincy. 


Advantages of Membership 


The meeting was addressed by A. G. Hoppe, general super: 
tendent locomotive and car departments, Chicago, Milwauke. 
St. Paul & Pacific, and by E. R. Batley, chief motive powe 
and car equipment, Canadian National, both of whom spk 
on the benefits of the mechanical associations to the railroad. 

Mr. Hoppe spoke of four advantages that the mechanic 
associations give to the membership. He said, “There is. fr 
and foremost, the fact that in such organizations practical mec 
mect and discuss the practical problems of their every-day wor 
The second benefit is the good derived from just meeting a! 
of fellows who do the same work you do, have the same priè 
in their work and, as a matter of fact, have the same things © 
gripe about. The meeting of the old friends and the making 
new acquaintenances gives the individual member a lift not ot: 
in his work but also in his outlook on life which cannot t 
obtained in any other way. 

“The third benefit is the opportunity to view the ewt 
placed at your disposal by the railway supply men. We ta‘ 
about this device and that gadget, or see a picture of i ™ 
none of these is equal to actually seeing the equipment. Tx 
fourth of the major benefits is found in the proceedings of yo" 
association which gives the membership an opportunity to rev 
at their leisure what went on at the meetings and to stud: '* 
reports in detail to see to what extent they can be applied * 
your own particular problems.” 

In his address Mr. Battley said that ways of reducing cot 
must be found to offset the trend toward higher wages, short“ 
hours and increased material prices and to do this more eficier 
supervision is essential. “During a member's association an 
discussion with other men of the same rank,” he said, “though: 
is stimulated and different methods of approach are discus 
which may disclose hazards or advantages in a development that 
could not be perceived by the trend of thought of one individu: 
and as a result a railway problem might be solved without 
costly and unwise experiments.” . E 

Mr. Battley also pointed out that railroad men find it impossible 
to make frequent visits to other railroads and obtain first-han’ 
information but by attendance at an association meeting thes 
find out other methods of solving difficulties by talking to other: 
with similar problems. Because the future of the railroads W 
depend largely on the caliber of the supervision, he referred u 
the opportunity for the young man to learn from the leaders 
in his particular field at the meetings of the associations ar 
said “Much can be learned from their presentation of facts, thet 
method of meeting people and their tolerance of other people's 


. . . . e 
opinions.” In conclusion, he said it is to the advantage att 
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Master Boiler Makers’ Association 


Officers 
1945-46 


President: Myron C. France, general boiler foreman, Chicago, 
St. Paul, Minneapolis & Omaha, St. Paul, Minn. 


Vice-President: F. A. Longo, general boiler inspector, South- 
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railroads to urge supervisors and others to become members of 
the associations, to attend the meetings, to take part in the 
discussions and to make information available to them for factual 
committee reports. 


Townsend on Steam Locomotives 


In presenting a paper reviewing the progress made in the 
development of the steam locomotive and pointing out the possi- 
bilities for future developments, Mr. Townsend said, “Highly 
superheated steam, with pressure much higher than formerly 
believed practical, has contributed its share of development, and 
our. present locomotive boiler with its internal firebox, and all 
appurtenances, such as grates, ashpans, refractory arches, feed- 
water heaters, superheaters, throttles, etc., being practically a 
direct part of the boiler is just about the most compact form 
of a steam generator in existence today, always ready to give 
the cylinders their steam supply. It has to be that way because 
of the restricted limits of clearance through which the locomotive 
must operate. The best grades of steel are used in construction, 
the tensile strength of which may be from 55,000 to 75,000 Ib. 
per sq. in. according to its chemical composition and steels of 
higher tensile strength are likely to be had in the future. 

“You are all familiar with the development of boiler design 
and manufacture, but I want to call your attention to the fact 
that working steam pressures have steadily increased within the 
memory of most of us and that logically higher pressures may 
come as greater efficiency is required. So keep up with your 
technique and have the latest information on welding, flame 
cutting, etc. The all-welded boiler is making its debut now, 
new welding practices making all this possible, safety being 
insured by the X-ray, that remarkable contribution of the 
medical profession. These welding developments are also making 
possible and practical the water-tube firebox which paves the 
way for further steam pressure increases, which have been 
of so much advantage in the past. 

“We know the old iron horse has the heaves, but we also 
know that we have done something about it. Our eight per cent 
thermal efficiency is twice as much as it used to be, which 
means that we can produce the same power with half the coal 
we used to burn, or get twice the power out of the same coal 
that we once did, which ever way you want to look at it. We 
have accomplished this by learning more about the secrets of 
steam expansion and fuel combustion, and we have a lot more 
yet to learn on these subjects. A new cycle of steam cylinder 
operation is under experiment right now with many possibilities 
ahead. New systems of firing coal are being developed; burning 


pulverized coal in combination with our standard firing methods 
and forced circulation is on the way, and you are all familiar 
with the progress of over-fire air jets and their success in smoke 
abatement. 

“Many so-called gadgets have proved to be lifesavers, many 
more developments will come along later on, and I am confident 
that the steam locomotive is going to have a very interesting 
future. So whenever you hear that the steam locomotive is all 
done, washed up, and ready to be put away, just remember the 
old story of the hammer and the anvil—it was the hammer 
that wore out. Then go to any station or terminal almost 
anywhere, and once again take the advice of the grade crossing 
sign, ‘Stop, Look, And Listen.’ You will see many a steam 
locomotive going out with its train and you will hear the story 
of the exhaust barking up into the sky, ‘I take you there; | 
bring you back.’ And of course, if the drivers slip the old 
girl will tell you that she has been doing that for over 10 
years; and then as she settles down to pulling again will repeat 
the century old story, ‘I take you there; I bring you back’ 
And that, gentlemen, is the first principle of transportation 
all the others follow after.” 


Report on Post-War Boilers 


An abstract of the committee report on Topic No. 1, “Proposed 
Planning and Fabrication of Post-War Locomotive Boilers ani 
X-Ray Developments,” was presented by E. H. Heidel, chairman 
of the committee.* This report dealt in its entirely with the his- 
tory of the all-welded boiler, the fabrication of the first all-welded 
boiler for the Delaware & Hudson in 1937 and its performance to 
date, and included the general specifications under which the two 
boilers completed early this year for the Canadian Pacific and new 
boilers ordered for the D. & H. and the New York Central were 
to be built. It also included a report on the use of X-ray asa 
fundamental step in the welding of locomotive boilers. The com- 
mittee recommended the all-welded boiler and felt that boilers so 
constructed should be made a standard fabrication procedure 


Discussion 
Discussion on this topic started with a question from the floor 
as to value of the construction of boilers without steam domes, | 
specific reference being made to the design of the Canadian Pacific | 
all-welded boilers which were built without domes. The opinions 
of those present were favorable to this design, A. F. Stighmeier 


* Sce the November, 1945, issue of the Railway Mechanical Enginer, 
page 527. 


Completely all-welded boiler for Delaware & Hudson’s 4-6-6-4 type locomotive on positioning rolls for closing weld at Alco's Schenectady plant 
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Special equipment in place 
for making the closing weld 
between the third course and 
back end of the new all- 
welded D. & H. boiler 


reporting that the New York Central has 24 locomotives operating 
and giving good service without steam domes and J. P. Powers 
referring to the six all-welded boilers on order for the Chicago & 
North Western, all to be built without steam domes. Arthur 
Williams, chief engineer, the Superheater Company, mentioned the 
studies made of the conditions existing inside a boiler under 
operating conditions by the use of glass apertures in the boiler 
which showed that steam domes were of little value until the water 
foamed and then no dome had the capacity to handle the foam. 

In a written discussion of the topic, C. L. Combes, associate 
editor, Railway Mechanical Engineer, introduced data to show 
that the steam locomotive is the most important motive power 


E. H. Heidel, 
Chairman 


unit but also showed that current orders are favorable to the 
Diesel-electric locomotives. Because boiler maintenance is one 
of the primary handicaps that the steam locomotive has he was 
of the opinion that all-welded boilers (23 of which are on order 
in addition to three in service) and the seal welding of stay- 
bolts would improve the competitive position of the steam loco- 
motive by reducing boiler maintenance. A development that may 
have an effect on the future of conventional steam locomotives, 
the use of pulverized coal, was suggested by Mr. Combes as a 
solution to other disadvantages of the steam locomotive; namely, 
the elimination of ashpit delays and facilities; building, cleaning 
and dumping of fires, and smokeless, cinderless and sparkless 
operation. These advantages, he pointed out, may be obtained 
because of recent development work for the coal-burning gas- 
turbine locomotive in which pulverizing equipment to be installed 
on the locomotive has been made a practical reality. 
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H. S. Swan, general welding supervisor, American Locomo- 
tive Company, summarized briefly the procedures and equipment 
used currently in the production of all-welded boilers. In his talk 
he brought out the importance of fit-up prior to welding because 
of the use of the automatic welding process, the method of the 
X-raying of the weldse and details about the stress-relieving 
furnace. In answer to a question asking if anyone can judge the 
extent of the defects by X-ray pictures Mr. Swan said that the 
X-rays were not at all difficult to analyze for defects and also 
that the exact location and depth of a defect could be deter- 
mined by the X-ray technique. The latter made it possible to 
chip out defects during the initial boiler construction without 
going entirely through the weld which made rewelding easier. 

The members of the committee who presented this report are 
E. H..Heidel (chairman) general boiler foreman, Chicago, Mil- 
waukee, St. Paul & Pacific; A. F. Stiglmeier (vice-chairman), 
general supervisor boilers and welding, New York Central; 
E. C. Haase, vice-president, Oxweld Railroad Service Co.; J. H. 
Lewis, assistant general boiler inspector, Atchison, Topeka & 
Santa Fe; A. G. Trumbull, general mechanical engineer, Chesa- 
peake & Ohio; W. R. Hedeman, engineer of tests, Baltimore & 
Ohio; E. Magee, welding foreman, Central of New Jersey and 
J. W. Kenefic, superintendent railroad service, Air Reduction 
Sales Co. 


Report on Water Treatment 


An abstract of the report on Topic No. 2,* “What Water 
Treatment Has Done for the Railroads and what Is to Be Done 
to Further Improve Locomotive Boilers,” was read by the com- 
mittee chairman, John P. Powers. This report contained statistics 
to show the savings obtained by treating boiler feed waters, the 
figure of 30 million dollars being used for the estimated monetary 
savings. Other advantages of water treatment given included 
a reduction in fuel consumption, making possible long runs by 
steam locomotives, savings of a substantial tonnage of steel and 
its contribution to the increased availability of the steam loco- 
motive. The report also quoted the latest available figures 
given by the Railway Engineering and Maintenance Cyclopedia 
which estimated that water treatment is being used at 5,000 
water stations and that there are 8,250 additional stations at 
which water treatment could be used with economy. 


Discussion 


All discussion of the report was very favorable to the use of 
water treatment. S. C. Johnson, vice-president, Dearborn 


* See page 575 of the December, 1945, issue of the Railway Mechanical 
Engineer. 
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Chemical Company, referred to the extension of water treatment 
suggested by inference in the report and gave four reasons why 
a greater use of water treatment was needed. These were: 
“(1) The demands of water treatment are now more exacting 
than heretofore; (2) it has been found necessary to treat supplies 
heretofore considered as good boiler waters; (3) uniform treat- 
ment of all supplies by engine districts is rapidly becoming more 
of a reality and (4) for the first time in water treatment history 
it is now possible to put anti-scale treatments, anti-pitting 
chemicals and anti-foam materials into one treatment. This 
means more highly effective water treatment than was ever 
before possible and stresses the importance, from the standpoint 
of economy, of properly conditioning practically all boiler feed- 
water supplies by engine districts. 

“Although this relatively new improved water treatment tech- 
nique is only recently available, it is nevertheless worthy of 
careful and thoughtful consideration. Another problem coming 
on with a rush is the proper conditioning of water used in the 
flash type boilers used quite generally as steam generators on 
Diesel powered passenger trains.” f 

Frank Yochem, in citing the experience on the Missouri Pacific 
of relatively new boilers developing cracks in the seams and 
rivet heads with a mush-room-like structure, wanted to know 
if the conditions were caused by water treatment, poor steel or 


i 
d 
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poor workmanship. H. H. Service, general boiler inspector, 
Atchison, Topeka & Santa Fe, believed a cause to be the use 
of 'nickel-steel rivets and said his railroad changed from nickel- 
steel to carbon-steel rivets and had no trouble thereafter. John 
P. Powers told of experiencing the same troubles and said all 
rivet holes were being drilled in boilers on his railroad after 
the plate was rolled, to eliminate the cracking in the seams. 
A. F. Stiglmeier made the statement that he thought his railroad 
had experienced more boiler cracking than any railroad in the 
country. Believing the cause not to be boiler feedwater but 
workmanship, his railroad put a tolerance of .006 in. for fitting-up 
work in fabricating boilers and used a low tonnage in driving 
the rivets, with excellent results. James A. Graulty, assistant 
superintendent, American Locomotive Company, Schenectady, told 
of the 1,500-ton press used by Alco to bend the edge of the 
boiler plate before it goes into the rolls in order to get a good 
fit-up at the edges of the plate for riveting. He agreed with 
Mr. Stiglmeier that good fitting-up was essential and referred 
to the practice of his company of double reaming the rivet holes 
and of using a pressure of 85 tons per square inch of rivet cross- 
sectional area. He suggested that more and smaller rivets would 
produce a dry seam. 

The members of the committee were J. P. Powers (chairman), 
system boiler inspector, Chicago & North Western; H. L. Harrell 
(vice-chairman), shop engineer, Illinois Central; F. A. Longo, 
general boiler inspector, Southern Pacific; B. C. King, general 
boiler inspector, Northern Pacific; H. C. Haviland, supervisor 
of boilers, New York Central; I. N. Moseley, master boiler 
maker, Norfolk & Western, and E. H. Gilley, general boiler 
foreman, Grand Trunk. 


Report on Cinder Cutting 


While the report on Topic No. 3 dealt mainly with the cinder 
cutting of boilers it also included a section on the slagging and 
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washing of flues and tubes.” The report, presented by the 
committee chairman, E. H. Gilley, was comprised of the in- 
formation furnished by 20 railroads on the experience of each 
railroad with cinder cutting, the means they have used in the 
past to combat it and their plans for reducing or eliminating it 
in the future. In general, the cinder cutting of flues, tubes, 
crown bolt and staybolt heads and smokebox appurtenances js a 
problem on most railroads. The high velocity of the gases of 
combustion caused by the trend toward the utilization of steam 
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locomotives at full capacity has increased the abrasive action 
of cinders and other particles in the gas stream. Most of the 
action taken to combat cinder cutting, as given in the report, 
consists of local measures to protect the parts from the cutting 
action. The section devoted to slagging showed that the typ 
of coal was the main factor in causing slag while the method 
of firing, and moisture on the firebox sheets and in the flue 
contribute to its formation and sticking to the firebox and flues. 
The report recommended washing flues and tubes rather than 
blowing them out with compressed air. It included a description 
of the procedure and equipment required and gave data to show 
the advantages of this practice. Both the section of the report 
on slagging and that on flue washing were prepared by S. A. 
Wentz, assistant supervisor of boilers, New York Central 
Cleveland, Ohio. 


Discussion 


In the discussion of the report A. F. Stiglmeier introduced 
figures showing that the New York Central was steadily increas- 
ing the use of flue washing, having washed 1,163 locomotives ™ 
January, 1946, and 1,862 in July, 1946. He said that his railroad 
did not know what it is to have plugged flues. E. E. Owens, 
who submitted an individual report on cinder cutting, spoke 0! 
the beneficial effect of Circulators properly located in the firebox 
in reducing cinder cutting wear. To eliminate cinder cutting 
he believed that either a new boiler design or the use of pulver- 
ized fuel was needed. J. H. Lewis, assistant boiler inspector, 
Atchison, Topeka & Santa Fe, said that on their Mikado-type 
locomotives they first applied thimbles which increased the mileage 
but that these had to be frequently renewed. Then baffes wert 
tried in the front end to retard the gas flow through the outside 
flues but this arrangement did not eliminate cinder cutting. 

The members of the committee were J. P. Powers (chairman), 
general boiler foreman, Grand Trunk; E. E. Owens (vice- 
chairman), general boiler inspector, Union Pacific; S. F. Wentz. 
assistant supervisor of boilers, New York Central; A. P. Rober- 
son, district boiler inspector, Great Northern, and W. Henry, 
general boiler inspector, Canadian Pacific. 


Report on Staybolts 


The committee submitted to the meeting a supplement to the 
report on staybolts published in the 1945 annual proceedings 
of the association,t an abstract of the complete report pe 
read by Sigurd Christopherson, the committee chairman. 


É * See page 590 of the December, 1945, issue of the Railway Mechanic 
ngineer. 2 ical 
+See page 75 of the February, 1946, issue of the Railway Mecham! 
Engineer. 
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supplement gave additional supporting data to show the value 
of the top boiler check, feedwater treatment, a skimmer for feed- 
water condensate and the seal-welding of staybolts. These items 
were discussed in the 1945 report and all of them have demon- 
trated their worth in stopping or reducing staybolt leakage. 
ther factors affecting staybolts and side sheets that were dis- 
‘cussed in the 1945 report included the proper operation of the 
eedwater pump, the cooling down and washing of boilers, water 
jrculation in the boiler, staybolt thread fits and staybolt 
pplication. 
Discussion 


The discussion gave added verification to the points brought 
ut in the report with general agreement on the value of the 
op boiler check, feedwater treatment, oil skimmers, water cir- 
ulation and seal welding. In referring to the top boiler check 
ine member said that a splash plate on top of the dry pipe 
vill do the same thing as a spray device and will eliminate 
he objection to the space required for the spray equipment. 
3xperience on one railroad with 50 locomotives equipped with 
op boiler checks also showed that water treatment is necessary. 
When one of the locomotives was operated with untreated water 
it leaked “like a sieve” after one week of service. On the 
New York Central one of 26 locomotives was delivered with 
10 spray nozzle to the top boiler check. It started to leak after 
ı short period and after being taken out: of service and having 
he boiler cleaned and a spray nozzle installed it has given no 
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trouble from leaky staybolts after approximately 175,000 miles. 
Increased water space obtained by the use of wider fire legs 
was also given credit for improving water circulation and 
improving boiler performance. 

The members of the committee were S. E. Christopherson 
(chairman), supervisor of boiler inspection and maintenance, 
New York, New Haven & Hartford; F. Yochem (vice-chairman), 
reneral boiler inspector, Missouri Pacific; I. Johnson, boiler 
oreman, Chicago, Great Western; G. Cravens, foreman boiler- 
naker, Texas & Pacific; L. A. Roberts, assistant supervisor of 
wilers, Boston & Albany; F. P. Huston, research engineer, 
‘international Nickel Co.; M. H. Cleaver, service engineer, Paige- 
‘ones Chemical Co.; H. Mastin, service engineer, Dearborn 
Chemical Co.; W. Masters, sales engineer, Flannery Bolt Com- 
any; B. E. Larson, mechanical engineer, Locomotive Firebox 
`o., and A. H. Willett, mechanical engineer, American Arch Co. 


Staybolt Materials and Application 


In a paper presented at the meeting Dr. G. R. Greenslade, 
director of research, Flannery Bolt Company, Bridgeville, Pa., 
said “Some years ago, when a relatively large number of 
nanufacturers were making staybolt iron, there was sufficient 
tonnage and a sufficient number of brands to take care of 
the needs of the various railroad boiler shops as well as those 
of the locomotive manufacturers. This situation has changed 
greatly during the last several years, so that now there are 
but a relatively few brands of staybolt iron on the market, 
and during the war the output was entirely too low to take 
care of the requirements for locomotive firebox staybolts. This 
condition caused an extreme shortage, and the result was that 
ince the beginning of the war more and more steel has been 
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used in the production of staybolts. Most of this has beer 
used in locomotives built for the government for use by the 
armed forces and for foreign shipment such as lend-lease. The 
steel manufacturers have now become generally aware of the 
fact that there is a real need for good staybolt steel; steel which, 
when compared in every known way with staybolt irons, will 
perform favorably and which, they hope, will be better than 
any steel produced heretofore. 

“We feel that the progress made to date, not only in regard 
to the testing of these products, but progress in regard to the 
materials themselves, is quite encouraging. A great many loco- 
motives have been equipped with one or another of these newer 
staybolt steels. In saying ‘newer’, I am casting no reflection on 
any of the older types of staybolt steels which have been on 
the market for years, and which have already proved their 
usefulness—but I nevertheless say (without bias or partiality to 
any manufacturer whether of staybolt iron or of steel) that 
there is a great need for a beter staybolt material, be it iron 
or steel. 

“As one might expect, some of the materials tried were relatively 
poor. Others submitted by metallurgists in the hope that a strong, 
stiff, resilient material would solve the staybolt breakage question, 
turned out to be of little use on account of being too stiff. You 
cannot use a staybolt material which is too stiff, as it will 
spread the holes in the fire sheets and cause leakage. It will 
also introduce unusually large stresses in the fire sheet, and 
cause fatigue cracking. 

“Any material which will not rivet over well without cracking 
at the circumference of the head is questionable as a staybolt 
material to be used in fireboxes made of any of the standard 
firebox steels. 

“A firebox having a flexible staybolt installaiton will tolerate 
a stiffer staybolt material than will one equipped with rigid stays. 
This is because the fiber stress due to flexure in a rigid staybolt, 
at the surface of the section where ft engages the fire sheet on 
the water side, is twice as great as that of a flexible staybolt 
at the same location. This means that the rigid staybolt exerts 
a greater prying action on the sheet and therefore causes it to 
be stressed much more than does a flexible staybolt.” 

Using formulae given in mechanical engineering handbooks, 


- Dr. Greenslade included in his paper a mathematical demon- 


stration to show the maximum fiber stress in rigid staybolts to 
be twice as great as in flexible staybolts. Referring to the 
computation he said it applies “only to the portion of the stress 
introduced by bending and does not take into account at all the 
stress caused by the pressure of the steam in the boiler. How- 
ever, the bending stress caused by the relative movement of 
the fire and wrapper sheets is far greater than is the tensile 
stress due to boiler pressure. It is not boiler pressure that 
is the prime cause of staybolt breakage, but distortion of boiler 
parts due to thermal expansion.” 

He then described the test equipment and procedure used in 
conducting vibratory tests on staybolts for the purpose of obtain- 
ing general information such as the effect on the staybolt and 
the sheet of good and bad thread fits and riveting up. The 
tests are made with two eight-inch square sections of boiler 
plate having four staybolts, the plates being 3-in. and 34-in. 
to represent sections of the firebox sheet and the wrapper sheet, 
respectively. The riveting of the staybolts is done by beginning 
with heavy upsetting flows and finishing with lighter blows. 
The importance of this upsetting procedure was emphasized as 
it “expands the threads completely through the firebox sheet and 
even beyond, to such an extent as actually to expand the tapped 
hole in the sheet.” f 

Speaking of the test results Dr. Greenslade said, “When these 
test assemblages are subjected to repeated reverse stresses such 
as those produced by the machine described, eventually one or 
more of the bolts-in the assemblages will break, providing that 
the thread fits are tight and further providing that they remain 
tight during the test. Our experience shows that if a thread 
fit is right and if the riveting up has thoroughly expanded the 
threads to make a tight joint all the way through the sheet, 
the bolt will break off practically at the sheet surface on the 
water-space side. If, however, the riveting up has expanded 
the bolt only part way through the sheet, then the bolt may 
break off one, two, or even three threads within the sheet. 

“Bolts which are of materials of too high tensile strength will 
enlarge the holes in the sheets until the bolts can swing back 
and forth without a great deal of restraint. Such bolts may 
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remain unbroken over very long test periods, but as staybolts 
they would be of little value. In service they would leak and 
would, in many cases, damage or ruin the fire sheets. The 
leakage might be stopped for a time by bobbing up now and 
thén, but the damage to the sheets cannot be cured and the 
sheets must be renewed. 

“From this you can see that even when you have a fairly 
good thread fit, if the heading up is done by light peening blows 
so as merely to flow the surfaces metal down to form a head, 
you will soon be in trouble as you will have excessive stresses 
on these heads due to lack of proper support throughout the 
thread fit. Similarly, a bolt well prepared from the standpoint 
of thread fit only, then seal-welded without first being driven 
up to provide a well expanded pressure fit will be short lived 
from the standpoint of trouble-free service. Our test experience 
shows that these welds will, in many cases, soon crack. 

“I reiterate that it is difficult to over-estimate the importance 
of properly expanding the staybolt throughout the thread fit 
during riveting up. You experienced boiler makers know that 
it is the first few head-on blows that can do the trick. 

“We plan to continue this experimental work for a long time 
to come and we hope that it will yield considerable information 
on many phases of firebox and staybolt service. Our work to 
date covers much more than what I have touched upon here 
and we have in our laboratory hundreds of samples and complete 
tabulated data covering this work. It is all available for your 
inspection and we will be only too glad to spread it out before 
you when you come to our plant at Bridgeville, Pa.” 


Report on Flues and Tubes 


R. W. Barrett, chairman of the committee and chief boiler 
inspector, Canadian National, presented the report on Topic 
No. 2, “Application and Maintenance of Flues and Tubes, with 
and without Copper Ferrules,” which included a supplement to 
the report prepared for last year.* In the supplement Mr. Barrett 
said: 

“A study of the reports for the past eight years clearly indicate 
that there are two outstanding problems in connection with tube 
and flue maintenance for which solutions are being sought: 
(1) Cinder cutting of tubes and flues and (2) longitudinal- 
cracking of tubes and flues through beads at the firebox end. 
As the first, that of cinder cutting, is being considered under 
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a separate topic this report will be confined to the problem of 
tube and flue cracking. 

“In all of the previous reports various methods of applying 
tubes and flues have been outlined, some with copper ferrules 
and some without, some using improved safe-ends, some counter- 
boring or countersinking holes and some trying patented flue-ends, 
all of which had one end mainly in view, that of overcoming 
longitudinal cracking through beads. 

“These improved methods, in the hands of their originators, 
have unquestionably resulted in prolonging the time before the 
cracking starts. Others have tried them out only to be dis- 
satisfied with the results. It is evident that there are certain 
factors which are encountered in some territories which will affect 


* See page 24 of the January, 1946, issue of the Railway Mechanical 
Engineer. 
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the results. In the experience of the writer this factor is chiefly 
water condition. On the railroad system with which he js 
associated there are hard- and soft-water districts. In the hard- 
water territories where the hardness of the water ranges from 
10 to 20 grains per gallon the longitudinal cracking of tubes 
and flues is practically negligible. This was true when the 
tubes were formerly welded to firebox tube sheets at first No. 5 
repair and also with the present method of welding to sheets at 
the application of tubes and flues, whereas on the soft-water 
districts where the hardness of water is from 0.2 to 3.0 grains 
per gallon and silica content relatively high the cracking of 
tubes and flues has given much concern. 

“Questionnaires were sent to all leading railroads in the United 
States and Canada, to ascertain as to what extent copper fernifles 
had been omitted from tubes and flue applications, also as to what 
mileage was obtained before they began to crack longitudinally 
at the firebox end. 

“The combined experience of these railroads would indicate 
that the application of copper ferrules was not responsible for 
the longitudinal cracking of tubes and flues, and that in general 
this cracking commenced at a considerable lower mileage wher 
the coppers were omitted than it did where they were applied 
it being evident that the coppers act either as a conductor of 
the heat from the bead or convey the cooling effects of the 
boiler water to the bead.” 


Individual Reports 


S. G. Longo, assistant general boiler foreman, Southern Pacific, 
reported: “On engines equipped with combustion-chamber fire- 
boxes, four years’ service is obtained on the flues and flue sheets 
On other engines with flanged sheets and welded construction 
we are only getting two years’ service account of excessive fire 
cracking of tubes, flues and back flue sheets and knuckles 
cracking all around. On the beaded flues applied with coppers 
we get two years’ service. We find that we get better results 
from the welded type flues, countersinking the flue sheet %4-in 
deep and eliminating copper ferrules. Tubes are applied with 
copper ferrules while the flues are not. These locomotives are 
operating in soft-water districts.” 

A. D. O'Neal, chief boiler inspector, Pere Marquette, submitted 
the data shown in the accompanying table with the following 
statement: “Herewith a comparative test on four types of loco- 
motives on Which forty-two full sets of tubes and flues were 
applied with and without ferrules. The tabulation indicates the 


Test of Copper Ferrules 


A Mileage 

Boiler No. No. Mileage with 

No. of press., lb. and dia. and dia. Length, without copper 
locos. per sq. in. of tubes of flues ft.-in. copper ferrules ferrets 
24 200 210—2 32—51 15-0 good results 245,000 
6 190 176—2 28—5 20-0 140,000 240,000 
8 200 216—2 40—5 19-0 130,000 240,000 
4 245 74—2 202—3%4 19-0 80,000 210,0% 


average mileage made before retubing was necessary, which was 
sixteen months to two years without ferrules, and three and one- 
half to four years with ferrules. The* method employed i 
setting was the same in both applications.” 

I. N. Moseley, master boiler maker, Norfolk & Wester, 
reported: “Our experience with the application of tubes 
flues without copper ferrules has been rather limited. About 
two years ago, in order to get away from trouble experienced 
with the copper ferrules creeping out under the beads and pr 
venting a good seal-weld, especially on 4%4-in. flues, we applied 
the tubes and flues without ferrules on a number of locomotives 
The omission of the ferrules did not make much difference ™ 
the amount of fire cracking of the beads. On a few locomotives 
there was less cracking; while on the majority there was little 
or no difference. In no case did the omission. of the ferrules 
increase the cracking. 

“On some locomotives having 21%4-in. tubes 24 ft. long, trouble 
was experienced after about 50,000 miles with the tubes cracking 
circumferentially at the bead. We attributed this failure to the 
vibration of the long flue, which may have been previously 
cushioned and prevented from cracking by the copper ferrule 
Where the size and length of the tubes are such that trouble 
is not experienced from breakage at the bead caused by vibration 
it is thought that the omission of the ferrule is a step in th 
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ight direction, as it enables a much better seal-weld to be made.” 
B. C. King, general boiler inspector, Northern Pacific, referred 
> his minority report of last year on the application of tubes 
nd flues without the use of copper ferrules and reported essen- 
ally the same results this year with additional data to show 
1e excellent results obtained on his railroad without the use 
f copper ferrules. He said that, after ten years of applying 
ibes and flues without the use ef copper ferrules with continued 
iccess, he would not go back to the use of ferrules. 

The members of the committee were R. W. Barrett (chairman), 
uef boiler inspector, Canadian National; I. N. Moseley (vice- 
airman), master boiler maker, Norfolk & Western; B. C. 
‘ing, general boiler inspector, Northern Pacific; S. A. Longo, 
eneral boiler foreman, Southern Pacific; A. D. O’Neal, chief 
oiler inspector, Pere Marquette, and C. E. Bodine, general boiler 
eman, Missouri Pacific. 


Investigation of End Cracking 


The results of an investigation made by A. T. Westbrook, 
¿sistant test engineer, Canadian National, on the end cracking 
f superheater flues welded to the tube sheet and dealing par- 
icularly with the relation between the welding and the propagation 
of cracks are given here. The welding tests were conducted 
inder conditions similar to the following practical applications : 
Test No. 1—flue welded on application with water in the boiler; 
‘est No. 2—flue welded on application without water in the 
oiler, and Test No. 3—flue welded on application, flue end and 
abe sheet preheated to 400 deg. F. 


Test Observations 


Test No. 1—The cooling effect of the water decreased the 
epth of heat penetration, decreased the heat affected area, 
icreased the tendency of the weld to form a hard structure and 
2t up a concentrated tension stress in the vicinity of the weld. 
ndications of a tendency to form scattered areas of a compara- 
vely hard structure were found near the fusion zone and in 
ae weld metal. 

Test No. 2—There was a deeper penetration of heat, slightly 
lower cooling rate, less tendency to form a hard structure and 
sss localized stress than in the case of Test No. 1. The 
endency to form a hard martensitic or troostitic structure was 
egligible from the practical aspect of the problem. 

Test No. 3—The structure was very similar to that of Test 
fo. 2. The preheating effected a deeper penetration of heat 
nd possibly a slight decrease in the localized stress. 


Test Conclusions 


(1)—The unavoidable coarse grain found in the weld zones 
Í the three specimens decreases the ductility and to a slight 
xtent increases the hardness of the metal, however, in the 
xamination of cracked flues no connection was established 
etween the coarse structure and the development of the cracks. 
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To rehne this structure would necessitate the impractical operation 
of heating the metal to approximately 1,500 deg. F. and it is 
believed that the detrimental effects of such a treatment, if 
applied to the tube sheet, would outweigh any benefits derived. 

(2)—Welding with water in the boiler increases and concen- 
trates the welding stresses and increases the tendency to form 
a hard structure that may, in combination with tension stress, 
lead to cracking of the weld. No actual occurrences of cracks 
from this cause were encountered. 

(3)—Welding without water in the boiler decreases the detri- 
mental tendencies noted in (2). 

(4) Preheating before welding decreases the welding stress 
to some extent but has the disadvantages that the greater depth 
of heat penetration increases the possibility of copper penetrating 
the grain boundaries of steel and causes the outer edge of the 
heat-affected zone to extend further along the surface of the 
flue. The metal at the outer edge of the transition zone is in 
a weakened structural condition and consequently if this zone 
is extended to coincide with the area in which the cracks 
originate it will become a factor in accelerating the propagation 
of the cracks. 


General Conclusions 


As far as the limited scope of the investigation permits, it is 
concluded that the transverse cracking of flue ends in cases 
similar to the one considered is primarily the result of a stress- 
oxidation couple and any steps that may be taken to decrease 
the stress or the oxidizing action will tend to delay or prevent 
the defect. The stress induced by the upsetting and contraction 
process would be decreased by a reduction in the service tempera- 
ture of the metal in this area that may possibly be achieved by 
decreasing the thickness of metal at this point, decreasing the 
protrusion of the flue beyond the tube sheet and by preventing, 
as much as possible, the formation of such insulating scales as 
are formed by calcium and magnesium sulphates and silica. 

The possible advantage of the use of alloys to increase the 
creep resistance of the material in the flue suggests itself as a 
means of partially alleviating one of the causes of the defect. 


Stress relieving at 1,150 deg. F. would decrease the locked-up 
welding stress at the end of the flue. A uniform and carefully 
applied stress relief at this temperature would be of value but 
would not, in itself, eliminate the flue-cracking condition. 


Following the welding operation by mechanically cold working 
the surface area where the cracks originate would remove the 
welding stress and induce a more or less beneficial compression 
stress. Periodic cold working of this vulnerable area would 
neutralize the gradual stress build-up that occurs during service 
and greatly assist in preventing the end cracking of the flues. 
The method and severity of the cold work required to produce 
the desired results may be determined in conjunction with micro- 
graphic examinations of test specimens to determine the depth 
and extent of the deformed structure. 


Left to right—Weld zones of Tests Nos. 1, 2 and 3, respectively, showing the differences in structure caused by varying welding conditions 
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Seven Addresses at 


RF. & T.E.A. Convention 


Ar rrs annual meeting held in Chicago on September 
4, 5, and 6, the Railway Fuel and Traveling Engineers’ 
Association presented at five sessions a program con- 
sisting of nine committee reports and seven addresses. 
The registered attendance totaled 495 members and guests. 
All sessions were well attended and interest was sus- 
tained throughout. 

Reports were presented on Air Brakes — Passenger- 
Train Handling; Front Ends, Grates, Ashpans, and 
Arches; the Utilization of Motive Power; the Road 
Foreman and the Diesel Locomotive; Locomotive Firing 
Practice — Oil; Locomotive Firing Practice — Coal; 
Smoke and How It Can Be Eliminated; Coal, and Fuel 
Statistics. Those on Passenger-Train Handling, Loco- 
motive Firing Practice—Oil, on Coal, and on Fuel Sta- 
tistics were prepared last year and were presented with- 
out discussions. All but the latter will be found in the 
November, 1945, Railway Mechanical Engineer, begin- 
ning on page 491. That on Fuel Records and Statistics 
appeared on page 578 of the December issue. 

The addresses were made by H. H. Urbach, mechanical 
assistant to the vice-president, Chicago, Burlington & 
Quincy, who spoke on locomotive operation on the Bur- 
lington; Carl D. Stewart, vice-president, Westinghouse 
Air Brake Company, who spoke on Developments ih 
Air Brakes; Theo. Olson, superintendent motive power, 
Chicago Great Western, whose subject was The Road 
Foreman and Education of Enginemen and Firemen; 
O. L. Olsen, regional service manager, Electro-Motive 
Division, General Motors Corporation, who discussed 
Diesel locomotives ; A. L. Brodie, technologist, The Texas 
Company, who spoke on the characteristics of petroleum 
products; R. L. Ireland, Jr., president, Hanna Coal Com- 
pany, who talked on the relations between the coal mines 
and the railroads, and J. I. Yellott, director of research, 
Locomotive Development Committee, Bituminous Coal 
Research, Inc., who described the present status of the 


Report on Utilization of Locomotives 


During the years that full conventions have not been held, 
your committee has continuously been studying the utilization of 
all types of locomotives and has given, from year to year, in 
your regular yearly bound proceedings, the outstanding perform- 
ances and ways and means of obtaining greater utilization. 

The committee finds a difference of opinion as to the cost of 
maintenance per mile of high vs. lower utilization, and it seems 
possibly very beneficial that this situation has developed because 
if utilization is only some mileage figures which we can brag 
about and does not decrease cost, it is an academic picture and 
in these busy days of railroading, perhaps would not demand 
much of our attention, but if high utilization means a definite 
and material reduction in the cost of maintenance, it, under 
present conditions requires our most careful study. . 

From the accompanying tables it will be noted that the average 
miles per day for passenger engines has increased from 195 for 
1941 to 227, a 16 percent increase. 

In freight, we find an increase from 116 to 118 miles a day, 
not quite 2 percent, while in switching we find an increase from 
77 to 81 miles per day, an improvement of a little over 5 percent. 
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` by the committee. This study indicated that one of the mos 


r 


Nine committees report on various 
aspects of fuels, on firing prac 
tice and on problems related to 
power operation and maintenance 


coal-burning gas-turbine locomotive, and the future x 
in its development. Abstracts of those of Messrs. Se- 
art, Brodie, and Yellott will appear in later issues. 7! 
remainder are included in the following pages. 


Election of Officers 


The following officers were elected to serve dung 
1046-47 : President—W. C. Shove, general road forene: 
of engines, New York, New Haven & Hartford, Ng 
Haven, Conn. Vice-Presidents—G. B. Curtis, road fa 
man of engines, Richmond, Fredericksburg & Poto 
Richmond, Va., and S. A. Dickson, supervisor 
economy, Alton, Bloomington, Ill. Secretary-tres 
T. Duff Smith. Executive Committee—C. E. Alexag 
road foreman of engines, Illinois Terminal Railroad 
ton, Ill.; G. E. Anderson, general fuel supervisor, @ 
Northern, St. Paul, Minn.; F. A. Cutter, road foresg 
engines, Chicago & North Western, Milwaukee, 
R. D. Nicholson, road foreman of engines, New } 
New Haven & Hartford, West Haven, Conn.; W 
Quarles, superintendent Diesel performance, 4 
Coast Line, Wilmington, N. C.; W. E. Sample, assis 
superintendent fuel conservation, Baltimore & Ohio, Ba 
timore, Md.; E. G. Sanders, fuel conservation engine: 
Atchison, Topeka & Santa Fe, Topeka, Kan., and Ges _ 
Warner, fuel supervisor, Pere Marquette, Detroit, Y- 


Study of the effect on repair. 
cost recommended—Methods to 
increase use of power outlined 


(Undoubtedly the number of Diesels put in service has had at 

least some influence on this picture.) : 
A study of the prompt handling of locomotives at terminal. 

based on the experience of many different railroads, was ™ 


important factors in locomotive utilization is the planned ma- 
tenance of locomotives, which includes planned movement throug: 
terminals. This is the keystone of the whole program of utili 
tion, and some roads have. accomplished it as follows: 
Immediate inspection when the engineman gets off of the loc 
motive. Some of these engines go into the enginehouse after the 
inspection, because of certain work, such as train-control checks 
which cannot be effectively handled with the outside inspect” 
facilities. Other places, of course, have complete lubrica" 
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eds, while other terminals have elaborate outside inspection 
ants, where all necessary work is taken care of on a large per- 
‘ntage of the locomotives, the ones going into the house being 
aly those requiring washouts, reconditioning or some heavy re- 
airs—about 25 per cent. 

One terminal reports that this terminal handling has been 
reatly facilitated by a complete means of inter-communication 
ith all points, including loud speakers in some places, and par- 
cularly a telephone on the turntable. 


Interchangeable Parts 


Several railroads reported that they had improved utilization 
aterially by the following: 

Keeping extra assemblies of roller bearings for main or all 
rivers. In the event of a defect, the extra wheels could be ap- 
ied immediately, and the engine returned to service more quickly. 

Most roads reported extra roller-bearing engine-truck, trailer 
ad tender wheels, at least at central points, for all classes of 
comotives. 

Other roads reported that their knuckle pin and rod mainte- 
ance had been materially improved by using ground steel and 
ase-hardened knuckle pins. Such knuckle pins are reported 
liminating roundhouse work because this type of bushing, with 
roper care, will last between shoppings. 
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Where multiple-bearing crossheads are used, some lines have 
spare assemblies of crossheads, piston rods and pistons on hand, 
Where crossheads need renewing due to excessive wear, the spare 
part may be put in without delaying the locomotive. 


Diesel Passenger Performance 


The question was asked of one road having a large number of 
Diesel passenger engines in operation for some time as to what 
maximum miles they „anticipated they should make per month. 
They say that that depends entirely on the business available, that 
one group of their engines can make 24,000 per month, while on 
some other schedules it is possible only to make 14,000. 

One road with 22 double Diesel units reports an average over- 
all mileage of 19,734 per month. 

Unfortunately trains run in fleets and that means idle time. 
One road with electric passenger and freight power reports mile- 
age comparable with steam. 


Quality of Coal 


The quality of coal is a controlling factor in the utilization of 
locomotives because slagged flue sheets, plugged flues, etc. with 
the type of coal now obtainable, tie up engines much more fre- 
quently than in previous years. The present coal quality is, of 
course, due to the excessive demand for coal, and the necessary 
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purchases from the smaller mines that do not have adequate 
cleaning facilities. 


Maintenance Costs 


In discussing this matter with the editors of one of our leading 
railroad trade papers, the thought was expressed that utilization 
of locomotives was a high sounding phrase and nice to be able to 


A. A. Raymond, 
Chairman 


boast about if you have it, but possibly if you didn’t have high 
utilization, it might be an incident to discuss but nothing to be 
worried about too much, unless it materially affected cost. That 
is, low mileage might be an unfortunate happening but not harm- 
ful, unless, as Mr. Kettering of General Motors says, it “leads by 
the cash register”. (Every study, he said, is an academic in- 
vestigation unless it leads by the cash register.) 

In checking opinions of the cost per mile, the following have 
been developed : 

For high utilization engines must be in better condition, which 
is cheaper than hand-to-mouth maintenance that generally ac- 
companies short runs. 

Higher utilization means better engines and therefore a higher 
repair cost. 3 


Miles per Active Locomotive per Day on the 13 
Largest Systems—1945 


Passenger Freight Switch 
A. T. & S. F. System............. 370.0 147.8 96.7 
DA E E O caged T 239.6 93.5 60.1 
Bic O% ETA E N NOAE 245.1 114.9 87.0 
CER E E. PETNE ENTE EAN 208.4 111.0 67.4 
Co Be BOs EEE E A TT 248.9 118.2 80.3 
CoE St Pi Pes ise sesh EST 52.8 118.6 82.2 
C. R. I. & P. (ine. C. R. I. & G.).. 302.0 116.2 92.1 
I.-C. (inc; Y: & MeV.) esx .. 166.1 89.6 52.5 
N. Y. C. system (inc. B. & A.) S 129.2 86.6 
Pennsylvania 100.4 84.6 
Southern ........... 121.5 65.8 
Southern Pacific NT AE 130.7 104.4 
Us) a T E A T TATT 146.7 90.7 
Districts: 
a I PAEA AA TAE L TAAT 110.4 84.8 
Pocahontas: irai erns e aa EEA 104.8 81.1 
Southern, srad 5 Tanso eSis 114.6 66.8 
WEET aS A Gor EAR 128.9 84.2 
Total United States 118.5 81.9 


Miles per Active Locomotive per Day on the 13 Largest 
Systems—June, 1946 


Passenger Freight Switch 
A. T. & S. F. System.............. 338.1 154.5 96.6 
Be a E 5:6 bors. acs Ae ete a Oa 227.1 94.8 62.3 
Bi RO) iad Ses ae menace 239.4 114.2 83.7 
C. & N. W. 210.2 104.8 68.9 
Cc. B. & Q. .. 238.0 109.4 76.6 
C. M. St. P. & P.. oa, ASNI 116.4 80.9 
C. R. I. & P. (inc. C. R. I. & G.).. 253.5 134.5 89.2 
E R a E ET AAT 156.1 89.7 51.1 
N. Y. C. system (inc. B. & A.)...... 230.6 133.4 89.1 
Pennsylvania, «.)6 6 20850.00 A 21.2 105.5 86.7 
Southern T T AE AET A pen eesesan 177.3 123.8 67.3 
Southern Pacific ..............=.... 308.2 139.9 108.4 
T E T o T LOLLIS 339.5 143.2 91.4 
Districts: 
Eastern .... 111.3 85.3 
Pocahontas . 115.3 84.0 
Southern ... 113.6 67.5 
Western. sedahan o a AS 126.8 82.5 
Total United States .............. 220.6 118.2 81.7 
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Results of a Study of the Effect of Utilization on Shop 


Repair Costs 
Monthly Average cost, cents 
, Crass A 
mileage per loco, mile 
2000-3000) iri ea 17.91 
3000-4000 Ta 5s views ea Gn aaee a RA 17.89 
4000-5000 «5 auaa a A OSAS 17.21 
Crass B 
2000-3000 5.5.45 a nene aE Eit 12.72 
3000-4000 < i ois isis isc view closes cessive 12.24 
Crass C 
10002000" sak atc keiths teccnneses 10.84 
2000:3900. v seser Areo asks cairns 10.41 
bad Crass D 
5000-6000) snicker eR aaa n 


An engine, standing in the enginehouse half of the tist 
wearing herself out, so should cost less to maintain. 

A conception of high monthly mileage per locomotive 2 
be compared to the principle on which the 5-and-10 cent 
idea is based. They invest a dollar in merchandise and tun 
dollar over eight or ten times a year, making a small prát 
each turnover, hence a profit which may be only 1 per cett 
turnover, in their final summary for the year means 8 or Il 
cent. 

The same thing would seem to apply for back-shop repair 
— $5,000, $6,000 or $7,000 is invested in a locomotive during 
shopping and the sooner this mileage, which is built back i 
the locomotive during the shopping, is run off, the sooner 
realize on the back shopping investment. For instance, Í 
back shopping cost per mile equalled the day-to-day maint 
cost per mile, doubling the mileage of the locomotive p 
of time would realize on the back shopping cost in half tx 
which formally existed. 

One large railroad says that the indirect expense at the: 
house is fixed. At a roundhouse point where a group of 
tives is maintained, an increase in the monthly mileage 
result in a decreased cost per mile for over-head, and ins 
will be reduced in proportion to the increase in locomotive 
However, they warn that when business is constant, if miks 
unit are to be increased, it is essential that the amount of 
power be accurately determined and that that be stored. 
railroad reports that engines making 7,400 miles per month d 
20 cents per mile for maintenance, while other engines 
6,700 miles, cost 30 cents — both in passenger service. _ 

Another railroad reports shopping costs of engines = 
91,000 miles a year, as 12% cents, while engines making Ù 
miles a year costs 13 3/10 cents. Another road brings out 2" 
interesting comparison. They had some Mallet locomotives ©* 
ing about 38 cents a mile, which, after complete modemin 
was reduced to 20 cents a mile. This modernization pem 
a 33 per cent increase in utilization, but the particular 1. 
interest was that their previous cost had been $2.98 per mii 
tractive power pound miles, while after modernization, td 
$1.59 per million tractive power pound miles, a reduction of 
per cent. 5 

One road studied classes of power of equal age and miaf 
through to at least a complete firebox renewal. War years "® 
not included, and each class was studied independently. A af 
ful study indicated that running repairs had not increased in 
period. The road says that possibly the above figures do 
justify a definite claim that high mileage means reduced (a 
but it feels that within logical limits utilization does reduce *™ 
maintenance on a mileage basis. 


Summary 


In these days of very high wage and material costs and ee 
lack of earning power equal to the cost of operation, your %* 
mittee suggests: 

(1)—That careful studies be made of the maintenance 
of locomotives with high vs. low utilization, to daem 4 
actual comparative costs, if such costs are not available or rë KA 

(2)—That, after higher utilization is obtained, the profits a 
assured only as the surplus power is taken out of the activ `” 


i 
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)— That the more intensive use of the existing 38,000 coal- 

ing locomotives can be obtained by little, if any, relative 

al investment. 

)—T hat recent substantial increases in the cost of coal makes 
studies imperative. - 

te members of the committee are A. A. Raymond, chairman, 
fuel and loco. performance, New Yark Central System; 


E. G. Sanders, fuel conservation engineer, Atchison Topeka & 
Santa Fe; J. E. Londry, general road foreman of engines, Chi- 
cago, Rock Island & Pacific; R. G. Bogle, fuel engineer, Southern 
Pacific Co.; H. L. Ferguson, general fuel supervisor, Union 
Pacific; M. J. Donovan, mechanical engineer, Lima Locomotive 
Works, and J. E. Long, general sales manager, Franklin Railway 
Supply Co. 


Tke Coal Situation, Now and Future 


Fuels cf more uniform quality 
from the mines, better handling 
and efficient use by the roads 
a basis for future. cooperation 


competition is something we really have now—and I say “we” 
isedly because you appreciate the interdependence of coal and 
railroads. We have been» going forward for years under 
happy delusion that we had a perpetual monopoly. There 
nothing to compete with the iron horse. It is true we saw 
mobiles take the place of Old Dobbin and the automobile 
nfacturers put the old carriage builders out of business. We 
ight, “That can’t happen to us.” But, it has. That means 
every one of us in the coal business, the railroad business, 
railroad supply business, and particularly in the traffic de- 
ments of the railroads, must realize that if we want the 
roads to continue to be the coal companies’ best customers— 
he coal companies want the railroads to continue to be their 
customers—we must make the steam coal-burning locomo- 
more efficient or it can’t compete with power derived from 
er fuels. 

‘hat can be done if we will forget many of our old fangled 
as and start fresh. First of all, I. as a coal man, have to 
t crying on the shoulders of my railroad friends and telling 
m I am “awfully sorry but my plant broke down. My regular 
tomers wont take unprepared mine run. Won't you please 
p me out with a hundred cars for a few days?” 
[rafħc and the railroad purchasing agents will have to quit 
ing, “Yes, I will, as a personal favor.” Steam locomotives 
wld have the kind of fuel they need to do a job. The traffic 
lows must stop bedeviling purchasing agents to please favor 
m Jones because he is a friend and he knows how to get a 
ole boatload of bananas shipped over their railroad if they 
l j ust buy some coal from him. That is bunk when you are 
ing to produce cheap ton miles. 

don’t know whether this story is true or not, but I heard 
t one railroad president not long ago said he was buying 
ne Diesel locomotives. He didn’t want to buy Diesels, but he 
ded locomotives and he could get delivery of Diesels in three 
nths and he couldn’t get the specifications for steam locomo- 
es through his own mechanical department in three months, 
alone getting them built. 

[he Diesel locomotive is much like the automobile. You go 
a show room, select your paint job and either buy it or not. 
you say, “Please change this and this and that,” they say, “We 
i't want your business; thank you. ... This is our standard 
oduct.” When once I tried to get special brakes put on an 
tomobile I was told, “If you don’t like our automobile as it 
nds on the floor, buy somewhere else. We think this is 
at you need. That is our business.” 

There has been too much tailor-making of the steam locomo- 
e. We must standardize, because wherever standardization has 
en practiced everybody has been better off. 

Coal mining, at least bituminous coal mining, is a railroading 
oposition. Years ago, I sat on a committee of the American 
ining Congress on standardizing mine tracks. Every manufac- 
rer set his own standards, every coal-mine operator had his 
vn idea of how tracks should be laid. As a result, manufac- 
rers could not stock frogs or switches. They had to tailor- 
ike them, and they cost more. The coal operator couldn’t get 
hat he wanted promptly because of special requirements. He 
abbed because of slow delivery, and he paid a big price. Stand- 
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ardization has cured that. The manufacturer doesn’t need so 
many patterns and he can afford to stock standard material and 
have it ready for delivery to the customer when he wants it. 

Fuel-oil refiners have an advantage over us. They can take 
crude oil, split it up into component parts and they can warehouse 
the component parts without having it disintegrate or without too 
great a cost of taking it off the shelf later on. 

One of the problems, and one of the excuses, so far as coal 
is concerned is that when we bring out mine run and size it, 
the only place we can store it without having it break up into 
smaller pieces, is in railroad cars. You can’t store much coal in 
railroad cars, so in the coal business, we have to balance our 
sizes. If we want a certain size of coal, we have to find a market 
for all the other sizes that make the composite picture. That is 
why, in the past, railroads have been our best customers. They 
could use any size and Heaven knows we gave them any size. 

The efficiency of a steam locomotive is relatively low as com- 
pared to stationary plants. Therefore five per cent more ash in 
railroad fuel didn’t do nearly the damage it would in a more 
efficient plant. So, we didn’t worry much about it as long as 
we could get away with it. The railroad superintendent of loco- 
motive performance tore his hair, but, after all, you could laugh 
at him because he hadn’t been able to get a properly constructed 
coal dock. The coal would all go into the same dock with a chute 
on each side. The slack would go over to one side and lump to 
the other. The switch engine would get the lump and the road 
engine the slack. I wasn’t too sympathetic when they talked about 
size to me after that. I have ridden locomotives and I have seen 
some of the firing praetices and so could tell the purchasing 
agent of the railroad, “Until you correct some of the faults at 
home, don’t talk to me. Our coal is plenty good if you just give 
it reasonable treatment.” 

But, those days are over. We, as coal men, have competed fos 
your fuel business and now we have to compete with fuel oil 
and with Diesel locomotives. I don’t believe for a moment that 
a Diesel locomotive is ever going to be able to pull a train of 
cars over the road as cheaply as a properly constructed, properly 
operated, properly fueled coal-burning steam locomotive or coal- 
burning locomotive in any case. 

One of the problems that the coal men have is the ever-chang- 
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ing railroad specifications. Another one is the fluctuating demand 
for our product. The railroads could be helpful to us if they 
could settle upon their specifications, and their daily require- 
ments. Given time to figure it out, we can give the railroads 
any size and any quantity that they need. And, we have some 
know-how that we could contribute. 


Arriving at the proper size and the proper ash content for a 
job, is just like whiskey—you can buy cheap whiskey with a 
good headache for very. little money. Or, you can pay more 
money and get good whiskey and you have more fun and less 
headache. You can buy 80 proof whiskey or 120 proof whiskey, 
and the 120 proof whiskey costs you more money but it does 
the job faster. 

Now, somewhere, there is a brand of whiskey that suits an 
individual, or a crowd of good fellows, and somewhere there is 
a set of specifications on coal that will do an excellent job on 
railroad locomotives. But is it fair, proper, or reasonable, to 
ask us to make a 5¢-in. by l%u-in. size of coal and then take it 
up in the air and drop it down into an empty coal dock, throw 
it into a tank of a locomotive, grind it all to smithereens with 
the screw of the stoker, and then not even use the stoker properly 
but build up a big clinker in the back of the firebox and let 
the engineman blow the fire off the front end of the grate? 


Frank Cooperation Essential 


We need cooperation and we would like to have our customer 
go half-way on this new step forward. Let’s march arm in arm, 
but don’t send us out ahead of the parade. We will be in the 


front ranks, but we want you fellows with us. 

We all have a terrific job in this country. The Army and 
the Navy won the war and now our diplomats with all ther 
conversations are losing the peace for us. That’s the way it lok 
by reading the newspapers. Let’s not be guilty of that san 
practice. We have the know-how in our respective organization 
to lick these problems if we just don’t let the diplomats in or 
respective organizations talk us out of it. Lets cooperate by 
putting our brains together in the development of coal handling 
and coal burning. From there on, my job is done. to conver 
that steam into power on the wheels is a job for some of th 
rest of you. Let’s get started and let's quit standing still, Le; 
really move. 

About six months ago at a National Coal Association meetixg 
a bunch of fuddy-duddies were crying about Diesel locomotives 
I said, “It is your fault—you haven’t done your part—you shoi 
stop selling cats and dogs to the railroads and treat then « 
real consumers.” 

When we sell fuel and turn it over to a public utility, they æ 
the last squeak out of it. They handle it properly all thei 
through. From personal knowledge, I know that is not tr 
the railroads. They have not done nearly the job of using w 
fuel as have other customers. They don’t get the meat ont c 
the cocoanut. They blow it up the stack. They throw it out on 
the right of way. They do everything but turn it into steam 

So, gentlemen, speaking for the coal industry, we ask you to 
forget the past. Please wake up. Please, by concerted actio 
use our coal more efficiently. We would much rather sell ya 
half as much coal as we are now selling you at a good pm 
than have to quit selling you at all. 


Locomotive Operation on the Burlington 


By H. H. Urbach, 
Mechanical Assistant to the Vice-President, C. B. & Q. 


On the Burlington we have a Road Foremen’s & Fuel Asso- 
ciation headed up by our general road foreman of engines and by 
our air-brake instructor. These men have meetings with all of 
the traveling engineers several times a year. Their discussions 
involve fuel conservation, proper train handling, train delays and 
instruction to enginemen. They also make recommendations for 
improvements to locomotives. 


Steam Locomotive Operation 


On the Burlington Lines we now have in service about 800 
steam locomotives, which make somewhat less than two and one- 
half million locomotive miles per month. For the most part these 
locomotives are modern in every respect, although many are 
older types that have been modernized progressively through the 
years. Until a few months ago, usage of our modern power was 
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System of assignment and mainte- 
nance of steam and Diesel power— 
Diesel shop facilities described 


intensive, operating on long locomotive runs and accumuli 
high yearly mileages. 

This power is assigned to divisions under the direct jun 
tion of master mechanics and road foremen of engines, who 2% 
responsible for its maintenance. For many years we have mam- 
tained a permanent power committee, consisting of represents 
tives from all interested departments, which meets periodic! 
to discuss and formulate policies to be followed with respect ® 
the assignment of power and other pertinent subjects pertami 
to power. ey 

This committee works to the end of assigning power to divisis 
and districts where it will be utilized to the fullest possible a 
tent, keeping in mind the segregation of power to simplify ™ 
terial and maintenance problems. 

I have always believed that the greatest utilization, best P“ 
formance and most economical maintenance can be obtained Lee 
locomotives that receive -their principal maintenance at a he 
quarters terminal; therefore, our policy has been to mamus 
at least one and, in some cases two, large heavy repair "“ 
minals on each master mechanic’s district. Following this polic 
a master mechanic can keep in very close touch with the com 
tion and performance of his power. Locomotives given er 
maintenance attention at a large headquarters terminal whet 
facilities and men are available will require very little attente 
at outside or intermediate terminals, thereby reducing delays ' 
power at such terminals. ae 

On our railroad we burn various types of coal—averaging '"" 
about 9,000 to 12,000 Btu. This condition results in steam pr 
lems because a locomotive traveling over one or more niet 
is frequently supplied with more than one kind of coal. ee 
urally the locomotive must be drafted for the poorest coal. So 
of the coal is a sub-bituminous or lignite, which throws si 
siderable fire out of the stack and ashpan; therefore, to mE 
operation more flexible, we have developed a front ¢ 
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>rmits the burning of either sub-bituminous or lignite coal as 
ell as straight bituminous coal with a minimum of fire hazard. 
ractically all of our coal-burning locomotives are equipped 
‘gh table round-hole grates. Oil-burning locomotives are oper- 
=d on our western and southern lines. 
Sery little difficulty is experienced because of water conditions, 
we are well equipped with modern water treating facilities 
ad large water cranes. f 


Diesel Locomotive Operation 


The Burlington Lines now operate the following Diesel-electric 
omotives: 23 passenger, 1,800 to 4,000 hp.; 21 freight, 4,050 
{5,400 hp., and 120 switching locomotives of 360 to 1,000 hp. 
ese Diesels comprise 17 per cent of our total power, and make 
r a million miles per month, or 35 per cent of our total 
motive mileage. 
“he average availability of our Diesel passenger locomotives 
95 per cent. The Diesel freight locomotives are available 
7 per cent of the total time, and the switchers 96.7 of the 
al time. 
` We now have Diesel passenger locomotives handling all of 
r streamline trains on the Chicago-Denver, Chicago-St. 
ul and Denver-Dallas runs as well as practically all of the 
ventional main-line trains between Chicago and Denver. 
is power averages approximately 20,000 miles per locomotive 
‘month. The entire maintenance of this power, except the 
nver-Dallas assignment, is handled at the Chicago terminal, 
h only such emergency repairs made at the away-from-home 
minals as are necessary to insure good performance. The per- 
mance of this class of power on main-line passenger trains 
: been very satisfactory, the locomotives running through 
m Chicago to Denver, Chicago to St. Paul, and Denver to 
Worth. Enroute servicing attention is practically nil, which 
ults in better on-time performance than was formerly possible 
h steam power, which required coal, water and other heavy 
vicing attention enroute. 
_ Diesel freight power is assigned to handling time-freight trains 
‘tween Chicago-St. Paul, Chicago-Kansas City, Chicago-Denver 
‘d Lincoin-Sheridan. This power averages approximately 14,000 
les per locomotive per month. The Chicago to St. Paul power 
maintained in our Chicago (Clyde) terminal with only sufficient 
m-around time at St. Paul for necessary servicing attention. 
‘eight power operating between Chicago and Denver runs to 
enver on assigned time-freight trains, then back to Lincoln, 
eb., from which point a trip to Sheridan, Wyo., and return is 
ade. The engine is then placed on a main-line freight train to 
hicago, where it receives major running maintenance at our 
hicago terminal. Freight power operating to Kansas City 
is through from Chicago to Kansas City and on the return 
ip makes a trip from Galesburg to Savannah and return—thence 
alesburg to Pacific Junction and return to Chicago where all 
savy running repairs are performed. 
Regular mileage schedules are set up for freight, passenger 
ad switching Diesel power for the inspection of pistons, con- 
ecting-rod bearings, changing of oil, traction motors and traction- 
1otor servicing attention. 
All of our important switching terminals have now been 
quipped with 600-, 900- or 1000-hp. Diesel locomotives, which, 


far as possible, are assigned to around-the-clock switching: 


ricks. This has greatly reduced yard delays for servicing, as 
‘ompared with steam power, and has brought about a substantial 
eduction in the number of switch trieks assigned. 

To maintain our Diesel locomotives properly it has been neces- 
ary to install suitable facilities. At our Chicago (Clyde) ter- 
ainal a new Diesel shop recently completed has the facilities 
or changing trucks, wheels, and traction motors, for heavy main- 
enance of Diesel engines, and repairs to electrical equipment. 
Sufficient machine tools have been installed so that this work 
‘an be carried on expeditiously, insuring maximum availability 
of power. 

Passenger locomotives are maintained in our Fourteenth street 
passenger yard, Chicago, where a drop pit and other facilities 
have been installed. 

Part of our main locomotive shop at West Burlington, Iowa, 
has been converted to handle our heavy Diesel locomotive repairs. 
One large bay of this shop has been set aside and equipped with 
modern machinery particularly adapted for heavy repairs to 
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Diesel engines, truck and wheel work, and for repairing and 
rebuilding electrical equipment. In this shop Diesel engines are 
removed from locomotives and completely torn down for crank- 
shaft grinding, crankcase repairs, overhauling of pistons, liners, 
heads, injectors, governors, etc. 

This shop is also equipped with an electrical department to 
handle rewinding and rebuilding of armatures and other elec- 
trical equipment. It has been so Jaid out that the rebuilding and 
overhauling of Diesel engines, electrical equipment, truck and 
wheel work is performed on a progressive basis. 

At the Denver end of our line, a three-stall Diesel shop has 
been built to handle light running repairs. 

At the West Burlington shop a sufficient number of the various 
types of Diesel engines are held ready for application to either 
freight, passenger or switch power. The engine needing repairs 
is removed and a good engine installed., This requires about 24 
hours in most cases, and avoids holding the locomotive at the 
shop while the Diesel engine is being repaired. 

The Clyde and Denver terminals are also equipped with extra 
trucks, wheels and traction motors so that trucks, wheels and 
traction motors can be maintained currently. Perhaps the greatest 
advantage of Diesel over steam power, is that Diesel power can 
be maintained almost ‘currently in every respect, thereby avoid- 
ing extensive shop days to maintain them. 

The maintenance of Diesel switching power is more simple 
than that of either passenger or freight Diesels. Lesser facilities 
are required, and, because of the low mileage made, repairs 
are spread over a longer period of time. Most of the switching 
power on our railroad is withdrawn from service one day in 
a 30-day period for general checking and inspection. The run- 
ning inspection and light maintenance is taken care of while 
crews are taking their lunch periods. 

The period ahead of us is going to present many problems and 
opportunities for progressive railroading. I am confident that 
a large measure of the railroads’ success in whipping these 


- problems and grasping new opportunities as they arise will be 


attributable to the resourcefulness and ingenuity of our travel- 
ing engineers. 


Eliminating Black Smoke 


A report on how black smoke can be eliminated was prepared 
during 1945.* The report was based on the experience of the 
Richmond, Fredericksburg & Potomac in improving smoke con- 
ditions, practically eliminating smoke from locomotive stacks 
by the adoption of the overfire induction tubes. The changes 
in the locomotives recorded in the report included the replacing 
of open arches with sealed arches, lowering the inside stack 


G. B. Curtis, 5 
Chairman 


extension and employing a spreader type nozzle. These changes 
reduced smoke to a minimum when the engine was working but 
did not remove the difficulty of keeping down smoke while the 
locomotive was standing. 


“See page 504 of the November, 1945, Railway Mechanical Engineer. 
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After the overfire induction «tubes had been installed, inter- 
locking the jets with the stoker overcame the effect of the re- 
luctance of the engine crews to use the jets. Arrangements have 
also been made for the operation of the steam-air jets from the 
house blower which is of material benefit in firing up engines. 

In the case of old engines equipped with overfire induction 
tubes, they can be fired with a No. 1 or less smoke by employing 
the horseshoe bank; that is, firing heavier around the sides and 
back sheet with a light fire in the center and front of the 
firebox. 


_ Discussion 


In firing with the horseshoe bank, it was pointed out that 
with the large amount of coal which can be stored in the bank 
the fireman had better not try to shake it, as he is likely to 
mix the fuel, ash and fresh coal in a way to start clinkering. 
With respect to the opening of the fire door to prevent smoke, 
one discusser advised that it be kept closed when there is a 
hot fire as opening it under such conditions will produce smoke, 
whereas with a dull-red fire it should be opened to abate smoke. 

Roy V. Wright, editor, Railway Mechanical Engineer, called 
attention to the important public relations aspect of smoke elimi- 


The Road Foreman and Diesel Locomotives 


This year’s committee report, though to a large extent a 
revision of that published last year*, contains several important 
additions. 

Clean fuel oil was defined as oil that has been properly 
filtered and free of water and abrasives. Abrasives cause wear 


on the fuel pump, reduced efficiency, a lowering of the volume ` 


of fuel delivered, and wear and scoring of the injection equip- 
ment. Water in the fuel results in sludging and stoppage of 


W. D. Quarles, Chairman 


the suction filter, and may damage or destroy the fuel-pump ` 


seals. 

To have clean fuel, care must begin at the various fueling 
stations along the railroad. Each plant should have a Wastex- 
packed filter in the line between the tank car and the storage 
tank, and between the storage tank and the locomotive fuel 
hose. Storage tanks should be equipped with drains for periodic 
removal of condensation. 

The major portion of failures caused by the scoring of crank 
shafts, liners, pisfOns, and other parts is considered to be at- 
tributable to one of the following forms of improper maintenance 
or operation: 

1.—Failure to clean and flush properly the lube oil system at 
stated intervals, or after the presence of water, metal and ex- 
cessive sludge. 

2.—Operating with the oil pressure too low. 


* See Railway Mechanical Engineer for November, 1945, page 498. 


570 


nation. He recited a numper or evidences of a growing aesthey 
consciousness on the part of the general public which has com 
about with the improvements in living conditions on which ther 
have been steady gains over the years. This, he said, had mi 
the public both noise and dirt conscious and the problem « 
smoke elimination has expanded from certain city areas to tak 
in practically the entire countryside. Failure to recognize ths 
fact and to act upon it, he said, would jeopardize the pitie 
relations of the railways. 

In closing, the chairman said that it was unnecessary to inte- 
lock the stoker with the overfire jets. He emphasized the i- 
portance of undertaking to sell the engineman on the nee d 
smoke elimination, developing in them a will to cooperate m 
eliminating smoke. | 

The committee consists of G. B. Curtis, road foreman d 
engines, Richmond, Fredericksburg & Potomac; B. B. Swe 
road foreman of engines, Atlantic Coast Line; J. A. Stura 
road foreman of engines, Atlantic Coast Line; W. C. Sim 
general road foreman of engines, New York, New Hart 
Hartford; J. D. Clark, fuel supervisor, Chesapeake & (2 
H. E. Painter, fuel instructor, Chesapeake & Ohio, anit!) 
Benton, fuel engineer, Louisville & Nashville. 


System for determining condition 
of the lubricating oil outlined— 
The importance of filtering fuel 
oil and lubricating oil stressed 


3.—The lubricant being washed from the piston assembly 5 
water or a fuel oil leak. 

4—An unbalanced loading resulting from improper Inks 
adjustment. l 

5.—Incorrect injector timing, causing noisy and dirty a 
operation. 

6.—Failure to handle oil in clean containers. p 

7.—Operating the engine with either high or low water-ja* 
temperature. High temperature causes oxidation of the ú| 
and low temperature causes water and the products of combo 
to Wash the lubricant from contact surfaces, resulting it "® 
at three times the normal rate. 

8.—Excessive idling at low jacket temperature. The es 
should not be shut down after idling without increasing ™ 
speed for a moment; otherwise varnish may form and set P“ 
manently. 

9.—The use of reclaimed oil in incorrect proportions. = 

Filters should allow uniform passage of oil and be po“ 
with material that removes the blow-by carbon. There ' ™ 
definite relation between the condition of the oil and the o> 
motive mileage if the oil is properly filtered. Changes čr * 
determined by the condition of the oil and the system. At a 
signed maintenance terminals the following work should be dat 
after each trip, or day’s work, on road locomotives, and weekly % 
switch locomotives : A 

(a)—Make a viscosity test for dilution, using a visgage "°°" 
viscosity on an oil spot-test blotter. If diluted to the condem™! 
limit, change the oil, determine the cause of dilution and corre 
the condition. | 

(b)—Make a visual inspection of the oil with the = 
running or immediately after it is shut down to detect a 
presence of water, metal or other contamination. If contar" 
ation exists, the oil should be changed and the cause of o 
tamination determined and corrected. , 

(c)—With the engine running, or immediately after iti 
shut down, test the oil for free carbon content by pee 
drop on the special white blotter provided for this gla 
Lubricating oil which causes abmormal discoloration of the $ 
test blotter indicates improper filtering. 


A 
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The most common causes of blow-by free carbon are: 
1.—The filter removal period is too long. If the outer surface 
f the waste is coated with heavy black sludge, a piston is cracked 
r the rings are stuck. f 

2.—The filter is improperly packed. Waste should be uni- 
xrm in shape from top to bottom, and uniformly dark from the 
atside to the core. 

3.—If a by-pass valve is stuck open the oil will be black but 
ie filter element will not. . 

4—Filtering not taking place as a result of improper ap- 
ication of the filter element. 

5.—Damaged center tubes will be indicated by excessive lint 
| the oil. 

When a detergent-type oil is to be used in an engine formerly 
ibricated with regulator oil, the engine must be thoroughly 
leaned before adding the new oil. 

Maintenance of the correct engine temperature has always 
een a problem of the Diesel locomotive industry. Research 
ngineers have long recognized the definite relationship between 
ngine temperature and engine efficiency. However, it has 


been only in recent years that they began to stress the im- 
portance of maintaining constant cooling-water temperature to 
keep the engine and its lubrication system at peak operating 
performance, instead of merely keeping it within safe operating 
limits. Conélusive tests have demonstrated that accurately con- 
trolled engine temperature pays off not only in better engine 
performance but also in increased engine life with a marked 
reduction in cracked cylinder heads, pistons and liners which 
were caused by expansion and contraction. Constant engine tem- 
perature improves lubrication, decreases water condensation and 
acid formation in cylinders, and improves combustion. 

In checking circulation, the engine water-tank thermometer 
provides an excellent means of detecting irregularities. The en- 
gine high-temperature switch connects with two thermal ele- 
ments, one in each water outlet manifold of the engine. If the 
temperature exceeds 200 deg. a switch closes. This operates a 
signal relay which lights the hot-engine light and sounds the 
alarm bell. Further aids in preventing damaging variations in en- 
gine temperature are periodic flushings of the cooling systems 
and reliable automatic shutter control. 


Diesel Locomotives to Fit the Job 


By 0. L. Olsen, 


Regional Service Manager, Electro-Motive Division, 
General Motors Corporation s 


One Diesel locomotive outwardly appears the same as another 
x the same manufacture. Yet, there may be as much difference 
yetween them as between Pacific type and Santa Fe type steam 
ocomotives. The contrast between the latter is at once obvious, 
ind readily recognized by any person who professes some knowl- 
‘dge of American railroading. 

A Diesel locomotive may appear the same as the one standing 
m the next track, and yet may be suited to an entirely different 
‘lass of service. This apparent paradox is due to its adaptability 
through gear ratios. Steam locomotives having the same fire 
»ox and boiler capacity are the same size. They may be, however, 
ntended for quite different purposes, and therefore show con- 
siderable difference in type, appearance, and ability to perform. 

We will use for comparison, a two-unit Diesel-electric loco- 
notive similar to our current model freight locomotive. It is 
yowered by two 16-cylinder Diesel engines. After this locomo- 
tive is 95 per cent complete it is possible to change the gear 
ratio between the traction motors and the driving axles, and 
possible to install either dynamic braking or train heating boilers ; 
im some cases both are used. 

Along with this, if we make a mental picture of seven differ- 
ent types of steam locomotives, the first being a Mallet articu- 
lated of 2-8-8-0 wheel arrangement, we are ready to make our 
comparisons. This type of locomotive is intended for slow- 
speed, heavy hauling, particularly in mountain country. The per- 
formance of this locomotive, if used in the service for which it 
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Many steam types from 4-6-4 to 
2-8-8-0 are matched by a single 
Diesel with varied gear ratios 


was designed, would be about'equivalent to the two-unit Diesel- 
electric locomotive previously mentioned, when that locomotive 
is equipped with a final drive including a 12-tooth pinion on thę 
traction motor. 

The second comparison will be what is commonly known as 
the 2-10-2 type, with ten driving wheels all coupled together 
to one pair of cylinders and having slightly less tractive effort 
than the articulated locomotive mentioned in the first example. 
This locomotive can be operated at somewhat higher speeds 
than the Mallet and does heavy hauling on railroads in the United 
States. Its performance in service for which it was designed is 
equivalent to that of the two unit Diesel-electric locomotive 
equipped with a 15-tooth pinion on the traction-motor shaft. 

Next we have a 2-8-4 type locomotive which is intended for 
lighter freight trains than the 2-10-2 type is capable of handling 
and with operation at somewhat higher speeds. This locomotive is 
usually equipped with larger diameter wheels than the 2-10-2 
type, and its performance would be equivalent to the two-unit 
Diesel-electric locomotive equipped with a 16-tooth pinion ọn 
the motor shafts. 

Our next comparison will be with two types of 4-8-2 locomo- 
tives. This type may be used in fast freight or heavy passenger 
service, particularly where heavy grade conditions prevail. If 
we select a representative locomotive of this group which has 
a smaller diameter driving wheel, its performance would be 
equivalent to that of the same two-unit Diesel-electric equipped 
with 17-tooth pinions on the traction motor shafts, and its cor- 
respondingly smaller axle gear. If we make the comparison 
with a higher-wheeled locomotive of the type which is generally 
used in prairie country, we find its performance is equivalent 
to the two-unit Diesel equipped with an 18-tooth pinion on the 
traction motor. 

Now we come to the so-called combination locomotive, the 
well known 4-84, for heavy passenger and fast freight work in 
which quite high scheduled speeds are required. This is the 
popular steam locomotive of today. Its performance would be 
equivalent to that of the two-unit Diesel-electric locomotive with 
a 19-tooth pinion on the traction motor, and last but not least, 
we have the 4-6-4, which started out to be the last word in fast 
passenger locomotives. It was very popular a few years ago, 
and is still widely used, but the Diesel locomotive has replaced 
it on the fastest passenger schedules. Its performance is equiva- 
lent to the same two-unit Diesel with a 20-tooth pinion on the 
traction motor. 


571 


The wide variation in type, which makes the building of steam 
locomotives a strictly tailoring business, but modern manufactur- 
ing methods can be introduced into the building of Diesel-electric 
locomotives without imposing on the railroads any- limitations 
in flexibility of motive-power application. An advantage which the 
user of the Diesel-electric locomotive has is that Diesel-electric 
locomotives can be purchased for one class of service and then 
by a change of gear ratio adapted to another class of service 
without the expenditure of any great sum of money. his adapta- 
bility is entirely absent in steam locomotives without complete 
re-building. Another comparison which reacts favorably with 
our customers is that most of the spare and replacement parts 
for many types of locomotives are identical in the case of the 
Diesel-electric locomotive, and the variety of steam engine con- 
struction has made spare parts for any particular engine an 
adventure in itself. Ask any roundhouse foreman. 


The “Streamliners” 


We now come to fast passenger locomotives. We have produced 
a number of Diesel-electric locomotives which have no counter- 
part in steam, but since these locomotives were the ones most 
instrumental in converting the railroads to the use of Diesel- 
electric locomotives, they warrant some discussion. We there- 
fore pass on to our high speed passenger locomotive, best known 
as the “Streamliner.” Ten or twelve years ago an increase in 
scheduled speed of some passenger trains became absolutely 
necessary if the railroads were to avoid the loss of most of their 
passenger traffic, and the introduction of these high-speed trains 
brought up many problems, both in the’ construction of the passen- 
ger cars themselves, and in the type of motive power to be used 
to haul them. The problems of car construction were ably handled 
by the various well known car builders, as well as some of the 
railroads themselves, and lightweight, strong and comfortable 
cars for high-speed operation were produced. 

Two types of locomotives were developed along with the cars. 
One mid-western railroad developed a 4-4-2 type steam locomo- 
tive to pull a fast new train. This locomotive was a modification 
of what was the high-speed passenger engine of 40 or 50 
years ago. The chief virtue of this type of locomotive in high- 
speed work lies in the fact that there are only two pairs of 
‘driving wheels, consequently only two connecting rods, and the 
mechanical balance of their running gear is not nearly so diffi- 
cult as in the larger and more complicated locomotive structures 
of modern time. This locomotive was quite capable of handling 
the short, lightweight train which inaugurated high-speed service 
on that road, and except for the higher maintenance cost due to 
high speed, was quite successful. Other railroads cooperated with 
the Electro-Motive Division in the development of a Diesel-electric 
locomotive which would be an equivalent to this locomotive. This 
was our 2,000-hp. “Streamliner” model powered by two 12- 
cylinder Diesel engines and carried on two six-wheel trucks, the 
long wheel base and six wheels promoting smoother riding 
qualities and stable operation at extremely high speeds. These 
two locomotives, one steam and the other Diesel-electric, were 
remarkably alike in performance ability, but economy of oper- 
ation, both in regard to fuel consumption and cost of maintenance 
favored the Diesel-electric. 

Passenger response to the high-speed trains was immediate and 
the traffic on all the high-speed trains quickly became so great 
that longer trains became necessary and therefore more power 
was needed in the locomotive. The 4-4-2 steam locomotive was 
incapable of development into larger sizes, and the steam-minded 
high-speed train operators turned to the 4-6-4 type for power. 
The Diesel-operated train problem was very simple. We simply 
added a second unit to the Diesel-electric locomotive and pro- 
duced the 4,000-hp. “Streamliner” or high-speed passenger loco- 
motive. Performance of the 4-6-4 type locomotive at extremely 
high speeds was not too satisfactory, the principal trouble being 
due to the fact that the third set of driving wheels so increased 
the weight of the reciprocating parts that: balancing problems 
‘became rather acute. As a result of the foregoing, there has been 
an increasing tendency on the part of the railroads to turn to this 
type of Diesel-electric locomotive to solve their problems in 
handling the higher-speed passenger trains. While the locomo- 
tive has its limitations, it will probably continue to be very 
popular for the ultra high-speed trains for which it was designed, 
and consistent improvement in this type of locomotive can be 
expected in the future. 


572 


Firing Coal-Burning Locomotives 


This report on coal-burning firing practice which was preparei ` 
during 1945,* contained a simple set of instructions for use in 
teaching new firemen. Early in the report the opinion is ex- | 
pressed that it is not necessary to know anything about th 
theory of combustion in order to fire an engine properly | 
fireman may have learned to apply the principles without know. ` 
ing the reason for doing so. However, when endeavoring y | 
explain to firemen the necessity for doing certain things to a 
the proper results, there are three fundamentals which neei y, 
be kept in mind. These are the conditions necessary to produc | 
heat in the locomotive firebox: First, there must be a suppr 
of fuel. Second, there must be a plentiful supply of air. Thiré | 


W. C. Shove, 
Chairman 


the air and the fuel must be brought together at a temperatur 

at which they will burn. With these conditions satisfied there 

will always be burning, and the instructions in the details « 

firing practice set forth in the report are all built up from them 
Discussion 

Among the conditions favoring fuel economy mentioned in tè 
discussion of the report is a good-riding engine. Slack betwet 
the engine and tender will cause coal to be shaken off the grate 
below the stoker distributing plates. 

At least two of the discussers advocated the opening oi 1 
fire door when approaching towns to keep smoke from form 
a practice which is not causing any trouble with leaky fi 
In his closing remarks, the chairman said that, even with lac 
motives having welded flues, he did not like to have the engnt- 
men run down hill with their fire doors open. z 

In St. Louis, where there is a rigid smoke ordinance wbic: 
is rigidly enforced, horseshoe banks, are employed on locomo 
tives which are standing under fire in the terminals. Whe 
preparing for the trip some firemen insist on shaking down the 
fire and breaking up the bank before leaving. It has been found 
that the bank need not be disturbed but can be burned out with 
out the formation of clinker in a distance of 10 or 12 miles: 
if a bank forms after the fire is hot, clinker will form. 

A considerable part of the discussion was devoted to the prob- 
lem of the selection and training of new firemen and to the qual 
fications of road supervisors. On the Canadian National om 
feature of the educational program is the holding of monthly 
meetings, each devoted to a different topic, which is studied ae 
discussed. These have stimulated more rapid development “ 
the men on the job. No men are hired who have had less thar 
two years in high school. Several references were made to the 
importance of sympathy and understanding for the men 4 ¢ 
qualification of a successful supervisor. This was summed a 
by Robert Collett, St. L.-S. F., who said, “To have a friend y% 
must be a friend.” A 

The report was signed by W. C. Shove (chairman), generi 
road foreman engines, New York, New Haven & Hartford; H 
E. Tewksbury, Bangor & Aroostook; Clark Harding, Louisville 
& Nashville; W. E. Small, Boston & Maine; F. X. Jones, super 
visor fuel and locomotive operation, Erie; J. H. Simmons. New 
York Central; H. Morris, superintendent fuel and locomotive 


* See Railway Mechanical Engineer for November, 1945, page $! 
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verformance, Central ot New Jersey; S. M. Roth, superintendent 
ocomotive performance, Western Maryland; G. B. Curtis, road 
oreman engines, Richmond, Fredericksburg & Potomac; W. R. 
Sugg, general supervisor air brakes, Missouri Pacific; H. T. 
-lark, supervisor locomotive operation, Baltimore & Ohio; A. 
3axter, Denver & Rio Grande Western; W. E. Beaver, general 
‘oad foreman engines, Southern; R. A. Reeder, superintendent 
uel and locomotive performance, Reading; J. G. Crawford, fuel 
'ngincer, Chicago, Burlington & Quincy, and J. Mattise, superin- 
endent air equipment, Chicago & North Western. 


The Road Foreman’s Part in Edu- 
eating Enginemen and Firemen 


Theo. Olson, superintendent motive power, Chicago Great 
Northwestern, presented an address dealing with the part of the 
road foreman in the education of enginemen and firemen which 
was prepared during 1945 and presented before this year’s an- 
nual meeting for discussion.* At the outset Mr. Olson referred 
to the functions of enginemen in breaking in and training fire- 
men, a system which is most effective when enginé crews are 
regularly assigned and work together for a period of time. He 
said, however, that present-day methods of operation have mini- 
mized the opportunity for enginemen to educate the firemen, 
and their training, as well as that of the enginemen in train 
handling, must fall on the railroad foremen or the traveling 
firemen. 

On railroads where traveling firemen are not maintained the 
road foremen must ordinarily cover the entire field of supervising 
and instructing engine crews in the proper handling of locomo- 
tives and air brakes, as well as in the economical use of fuel 
through skillful handling of the locomotive and proper firing. 


Theo. Olson 


Under these conditions Mr. Olson set forth the following list 
of duties which should be assumed by the road foreman: 

1.—Riding with inexperienced enginemen and new firemen fre- 
quently and instructing them in proper handling of their duties. 

2—When there are no new or inexperienced men in the 
service, spend most of the time riding with and instructing the 
enginemen and firemen whose work is not up to average. 

3.—Analyze and make prompt investigation of all engine de- 
lays and failures and discuss the reasons and means of prevent- 
ing recurrence of such failures with the enginemen in daily 
contacts with them. 

4—Keep familiar with methods of drafting locomotives and 
watch closely this phase of locomotive operation. 

5.—Hold meetings monthly at each important terminal to 
discuss with enginemen any current problem that may exist. 
Make an effort to provide sufficient instruction literature to 
enable enginemen to keep fully posted on advancements made 
in the motive-power field and air brakes. 

6.—While riding locomotives, make a thorough inspection of 
the locomotive and report any existing defects. Keep a record 
of the conditions of locomotives so as to be in a position to 
assist the mechanical department officers in determining shopping 
schedules. 


* See page 502 of the November, 1945, Railway Mechanical Engineer. 
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7—Keep a close and detailed check of the manner in which 
the engine crews perform their duties and how carefully the 
enginemen are watching important matters such as maintenance 
of proper water level in the boiler, check of boiler feeding ap- 
purtenances, proper lubrication of locomotives, proper functioning 
of air brakes and other matters essential to safe operation. 

Road foremen are often expected to perform other duties. 
Where the territory to which the road foreman is assigned 
and the number of employees he is expected to supervise are 
sufficient to keep him occupied in carrying out the duties here 
enumerated, it is the author’s opinion that no further duties 
should be imposed on him. His time should be spent primarily 
in riding locomotives and supervising the men while engaged 
in their work. 

Discussion 
4 ( 

W. C. Shove, general road foreman of engines, New York, 
New Haven & Hartford, emphasized the many duties which the 
road foreman has to perform, sometimes even having to act as 
trainmaster. He particularly emphasized the importance of the 
road foreman cultivating the friendship of the engine crews, 
without which, he said, much of the efforts of the road fore- 
man are wasted. He briefly described a system of checking 
on the road supervision established on the New Haven in 1940. 
This is in the form of a report by the road foreman for each 
man visited, showing the date and the character of attention 
given to him. These records, he said, are invaluable and are 
frequently called for in investigations. 


Studies of Locomotive 
Combustion 


The chairman of the Committee on Front Ends, Grates, Ash- 


. pans, and Arches, John R. Jackson, mechanical engineer, A. A. 


R., presented no formal report. However, he introduced John 
Hulson, president, the Hulson Grate Company, who showed 
colored motion pictures of what goes on in a coal-burning loco- 
motive firebox under various combustion conditions. The pic- 
tures presented a comparison of the behavior in a Baltimore & 
Ohio firebox with slotted table grates and in another with 


J. R. Jackson, 
Chairman 


Hulson Tuyere type grates. Shown in slow motion, the effect 
of the Tuyere grates in reducing the lifting of coal from the 
fire bed could be observed. 

Following the showing of the motion pictures Ed. Benton, 
Battelle Memorial Institute, reminded the audience that the 
bitumnious coal industry is deeply interested in the railroads as 
its biggest customer and announced that the Institute now has 
under way a project to determine the lifting action of the draft 
in the firebox, how much of the stack loss comes from the grate 
and how much never lands on the grate, which is being conducted 
for the Locomotive Development Committee, Bituminous Coal 
Research, Inc. The Institute, he said, also has under way a 
research looking toward the reduction of air resistance through- 
out the combustion sequence. 
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Allied Supply Association Enrolls 


105 Exhibitors at Chicago 


C. F. Weil, 


J]. F. Gettrust, 
President 1943-46 Secretary 


ArT the Hotel Sherman, Chicago, on September 4 to 6, 
inclusive, a display of railway equipment details and other 
appliances was held by the Allied Railway Supply Asso- 
ciation which exhibits in connection with the meetings of 
the four Coordinated Mechanical Associations—the Car 
Department Officers’ Association, the Railway Fuel and 
Traveling Engineers’ Association, the Master Boiler 
Makers’ Association, and the Locomotive Maintenance 


Exhibitors 
Kalmbach Publishing Co. 


Adjuster Co., The 
Air Reduction Sales Co. 


Available space at the Hotel 
Sherman fully occupied — 
Officers elected for new year 


Officers’ Association. There were 105 exhibitors w 
filled the large exhibit hall and other adjacent availik 
space. No sessions of the four railway associations wer 
held on the afternoon of the first day of their annualm:. 
ings in order that the entire half day might be deei 
to a study of the exhibits which were also the cet 
of constant attention throughout the meetings. 

At the business meeting of the Allied Railway Supp} 
Association held during the course of the exhibit the id- 
lowing officers were elected for the ensuing year: Pres 
dent—M. K. Tate, Lima Locomotive Works, Inc., Wa 
ington, D. C.; first vice-president—E. H. Weaver, West 
inghouse Air Brake Company, Cleveland, Ohio; seo 
vice-president—B. S. Johnson, W. H. Miner, Inc., Ch 
cago; third vice-president—Walter Sanders, genen 
manager, Railway Sales Division, Timken Roller Be 
ing Company, Canton, Ohio; secretary—J. F. Gettu 
Ashton Valve Company, Chicago ; treasurer—C. F. W 
American Brake Shoe Company, Chicago. 

The names of the exhibiting companies and of the 
exhibiting members of the Association are listed 


Ajax-Consolidated Co. 
American Air Filter Co., Inc. 
American Arch Co.. Inc. 
American Brake Shoe Co. 
American K.A.T. 

American Locomotive Co. 
American Steel Foundries 
Apex Tool & Cutter Co., Inc. 
Ashton Valve Co. 


Barco Manufacturing Co. 
Bettendorf Co. 

Bowser, Inc. 

Buckeye Steel Castings Co. 


Cardwell Westinghouse Co. 
Chicago Freight Car & Parts Co. 
Chicago Pneumatic Tool Co. 
Chicago Railway Equipment Co. 
Coffing Hoist Co. 

Crane Co. 


Dampney Co. of America 
Dearborn Chemical Co. 
Detroit ene Co. 
Dicks, C. O., 

Double Seal ‘Rie Co. 
Duff-Norton Mfg. Co. 
Durametallic Corp. 


Edna Brass Mfg. Co. 
Ewald Iron Co. 
Enterprise Railway Equipment Co. 


Flannery Bolt Co. 
Franklin Railway Supply Co. 


Garlock Packing Co. 
Giddings & Lewis Machine Tool Co. 
Griffin Wheel Co. 


Hanna Stoker Co. 
Holland Company 
Hulson Grate Co, 
Hunt-Spiller Mfg. Co. 


Independent Pneumatic Tool Co. 
Ingersoll-Rand Co. 
International Correspondence Schools 


ohns- Manville 
oyce-Gridland Co. 
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Leslie Co, 

Lima Locomotive Works 
Locomotive Finished Material Co. 
Locomotive Firebox Co. 
Lunkenheimer Co. 


MacLean-Fogg Lock Nut Co. 
Mall Tool Co. 

Manning, Maxwell, = Moore, Inc. 
McQua e, 

Menasco Miz. sae 

Michiana Products Corp. 

Miller Waste Mills, Inc. 

Miner, W. H., Inc 

Modern Railroads, Publishing Co. 
Modern Supply Co. 

Monarch Packing Co. 


Nathan Mfg. Co. 
National Aluminate Co 


T 
National Malleable & & Steel Castings Co. 


New York Air Brake Co. 


Oakite Products, Inc. 
Ohio Injector Co. 
Cute Co, 


Öxw veld $2" Railroad Service Co. 


Paxton-Mitchell Co. 
Porter, H. K., Co. 
Prime Mfg. Co. 


Railwa Egùipment & Publication Co. 
(Pocket List) 

Railway Mechanical Engineer 

Railway Purchases & Stores 


Sargent Co. 

Sellers, Wm., & Co. 

Sinkler, goa NA Ine 

pring Packing Corp. 

Standard Car Truck Co. 
Standard Stoker Co., Inc. 
Superheater Co. 

Superior Hand Brake Co. 
Superior Railway Products Corp. 
Swanson Co. 


Talmage BE Ca: 
Thulin, E 
Timken Roller Baris Co. 


Trimount Mfg. Co 
Tube Turns, Tc 


Union Asbestos & Rubber Co. 
Union Railway Equipment .- 
Unit Truck Co. 


Valve Pilot Corp. 

Vapor Car Heating Co. 

Viloco Railway Equipment Co. 
Vortox Mfg. Co. 


Westinghouse Air Brake Co. 

Wilson Engineering Co. 

Wine Railway Appliance Co. 
Worthington Pump & Machinery Corp. 


Yale & Towne Mfg. Co. 


Waugh Equipment Co. | 


Non-ExHIBITING MEMBERS 


American Car and Foundry Co. 

Baldwin Locomotive Works 

Buda Co., The 

Camel Sales Co. 

Chicago Lage Co. 

Coffin, J. Jr., Co. 

Detroit Woes shite Co. 

Edgewater Steel Co. 

Falls-Hollow Staybolt Co. 

General Reefractories Co. 

Grip Nut Co. 

Huron Mfg. Co. 

Illinois Railway Equipment Co. 

Iron & Steel Products, Inc. | 

Lehon Co., The 

Magnus Metal Corp. 

Miller Felpax Co. osion of Late 

Murphy Finishes Corp., a division 
chemical Corp. 

National Refining Co. 

Pyle-National Co., The 

Railroad Equipment News 

Shell Oil Co., Inc. 

Snap-On Tools Corp. 

Standard Oil Co. of Indiana 

Standard Railway Equipment Co. 

Texas Company, The 

T-Z Railway Equipment Co. 

Ulster Iron Works 

Wilson-Imperial Co. 
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NEW ELECTRICAL DEVICES 


uee-Way, Four-Wire 
wering Hangers 


ee-way, four-wire, disconnecting and 
string lamp hangers, recommended for 
or service, have been announced by the 
mpson Electric Company, Cleveland, 
o. The hangers are available in three 
lels ; with open face sheave housing, with 
i-enclosed sheave housing, and with 
type sheave housing, the second giving 
ed and the third maximum protection 


three-way, four-wire hanger in use with 
two Holophane lighting units 


‘om dust and moisture. In the case of the 
mi-enclosed unit, the chain or cable de- 
very to the housing is limited to vertical 
gles from 15 deg. above to 15 deg. below 
rizontal. The chain delivery to the seal- 
pe housing is limited to horizontal only. 
The hangers include all the features of 
sitive latching, positive positioning, no 
ange of polarity, equalized contact pres- 
re and simple manual control. The hous- 
g is malleable iron finished with baked 
ack japan, the canopy and spring housing 
e gray iron, screws, nuts and rivets are 
onze. The contacts. are cup-and-ball type 
ade of machined brass with brass screws, 
ats and washers. All load-carrying parts, 
tcept for a manganese bronze latchdog, 
“e cadmium plated or galvanized malleable 
on or steel. 


?ortable Multi-Tap 


\ portable multi-tap branch receptacle has 
wen developed by the Albert & J. M. An- 
lerson Manufacturing Company, in re- 
Donse to a demand for a unit lighter than 
he heavy-duty-plugboards made by this 
ompany. It is molded from a rugged in- 
ulation called Hammertest and is designed 
dr use with light portable tools. There 
-re six receptacles in the unit and two fuse 
sockets for fusing both sides of the 2-wire 
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The unit includes six receptacles and two fuse sockets 


main feeder where it enters. To protect 
the operator, all live parts are placed well 
below outside surfaces of the housing. 
Fuses are protected from injury by projec- 
tions on the housing which extend beyond 
the tops of the fuses. The cable entrance 
takes a %g-in. outside diameter cable and 
grips it securely to avoid strain on connec- 
tions. In place of the hook, a hook and 
ring may be provided so that, if desired, 
the cables may be tied to the multi-tap units 
to prevent their being pulled out by rough 
handling. 


Journal Box 
Speed Governor 


The General Railway Signal Company has 
developed and extensively tested a new speed 
governor designed for journal-box mount- 
ing. The device is intended for use on 
Diesel-electric locomotives on which it is 
not feasible to install axle-type governors 
because of interference by the drive mech- 
anism. The governor can be mounted on 


Installation on an Electro-Motive Corporation 
locomotive equipped with Hyatt journal boxes 


any standard roller bearing journal box 
by means of a suitable adapter and a clamp- 
ing ring, and the combination of journal 
box, adapter, clamping ring, and gaskets 
forms a sealed, weathertight unit. 

Connection to the locomotive axle is by a 
universally-jointed splined shaft which en- 
gages an internal spline on the axle. The 
axle spline is formed by pressing an intern- 
ally splined bushing into a hole bored in the 
axle, or may be supplied by the locomotive 
builder as an axle cap unit. Electrical 
connections are brought out through a rub- 
ber hose to the plug coupler visible in the 
photograph. 

In operation, rotation of the splined shaft 
is transmitted through the universal joint 
to a scissors-type centrifuge. This centri- 
fuge has its fly-weights arranged symmet- 
rically about a central pivot point, a design 
which supplies sensitivity to changes in 
rotational speed, but which is not affected 
by shocks because of balanced weight 
distribution. 

The governor is available with a maxi- 
mum of five sets of contacts, one set of 
which is completely separate electrically, 
the remaining four sets having one side 
internally connected through a common 
supporting bracket. Contacts are silver to 
silver, with capacity well in excess of nor- 
mal control circuit requirements. Any set 
of contacts may be arranged for operation 
at any speed within range of the device 
(10 to 110 miles per hour with a 36-in. 
wheel) by choice of cams and adjustment 
of contact spacing. 

Governors of this type are adaptable for 
use with speed control and automatic train 
stop systems. Circuiting can be arranged 
through the governor contacts to sound 
warning whistles, to effect brake applica- 
tions, to prevent release of an automatic 
brake application until a predetermined low 
speed is reached, etc. In general, the gov- 
ernor may be used wherever it is desired to 
have circuit functions determined through 
speed-controlled contact operation. 


Simplified 

Control Panel 

A new type of master control panel made 
by The Fulton Sylphon Company, Knox- 
ville, Tenn., saves time of the train crew 
by automatically setting up the car for 
heating, cooling, or ventilation as demanded 
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A Sylphon master control station with the 
front panel removed 


by the weather through which the car is 
passing. The Train crew need only select 
whether the car should be fixed for the day 
temperature or the night temperature which 
is 3 deg. warmer than the day setting for 
coaches, etc., and 5 deg. cooler than the day 
setting for sleepers. 

In some cases, (where 110-volt power 
is used), three visual fuse indicators pro- 
ject through the front plate of the panel. 
When the fuse blows, a neon lamp light in- 
dicates a fuse failure. 


Fluorescent Unit 
With Center Shield 


A fluorescent lighting unit called the 
“Shield-Flo 40” which employs a porcelain 
enameled longitudinal shield between the 
lamps, has been developed by the Benjamin 
Electric Manufacturing Company, Des 
Plaines, Ill. The unit gives the same shield- 
ing angle on the far lamp as is provided 
by the reflector on the near lamp. The 
total overall shielding angle is 27 deg. as 
compared with the 13-deg. shielding angle 
of conyentional RLM fluorescent units. 

The units are also fitted wih a feature 
known as the “Springlox” safety lamp 
holder. One end of the lamp is pushed into 
the lamp holder with a flexible spring base 
and the spring pressure automatically push- 
es the other end into the facing lamp holder, 
eliminating the need of adjusting lamp 
contact prongs in the lamp holder. Pres- 
sure of the spring locks the lamp into po- 
sition, and affords positive insurance against 
lamps dropping out. 

An additional feature of the line is the 
adjustable “Lok-Latch” reflector fastener 


which combines positive attachment of the 
reflector to the housing with ease of oper- 
ation. No tools are required; a quarter 
turn with the fingers quickly attaches or 
removes the reflector from the housing. An 
aluminum grommet protects the reflector 
finish from abrasion by the fastener. 


Power Units For 
Train Communication 


Vibrating type d. c. voltage boosters and 
d. c. to a. c. invertors. designed to power 
railway radio transmitters and receivers 
have been developed by Electronic Labor- 
atories, Inc., Indianapolis, Ind. 

The Model 2600 unit is designed to oper- 
ate from a nominal input voltage of 64 
volts d. c., with provision for giving regu- 
lated voltage to the loads while the input 


Voltage booster for producing 300 milliamperes 
at 320 volts from d.c. power at 56 to 80 
volts 


voltage is varied over a range of from 56 
to 80 volts. Vibrator frequency is 100 
cycles per second. The unit supplies 320 
volts d. c., at 300 milliamperes, as well as 
other output voltages. A second unit now 
in production is similar in input voltage to 
the preceding, but has an output of 117 volts 
a. c. and a power capacity of 300 watts. Vi- 
brator frequency for this unit is 60 cycles 
per second. 

As a result of the magnetic regulation 
system employed, the power input to the 
converter will be nearly constant over the 
entire input voltage range for any load 
within its rating. For both units the out- 
put voltage remains within 7 per cent of 


The Longitudinal shield provides a total overall shielding angle of 27 deg. as compared with 
the 13-deg. shielding angle of conventional RLM two-lamp fluorescent units 


576 


A 300-watt invertor which receives 
50 to 80 volts d.c. and delivers 11 
60-cycle a.c. power 


its nominal value, while the load is vat 
from zero to full load for all input volteg 
within the specified range. 

Vibrator operation consists of swith | 
the polarity of d. c. to obtain a. c. aa 
a consequence, the a. c. output has a sge? | 
wave form. In a regulated power supph. 
the high frequensy components of the square 
wave form are filtered out, so as to pie 
sent a sinusoidal wave form to the kei 
All a. c. apparatus is designed to ope 
from a sinusoidal wave form and peri) 
operation can be obtained from all så 
equipment when operated from a reguh'# 
vibrator power supply. 


All-Steel 
Induction Motors 


A completely new line of alternating curet 
induction motors is now in production 2| 
the recently established Buffalo, New Yst 
plant of the Westinghouse Electric (ot 
pany. The motor, known as the Life-L 
is more than 35 per cent smaller in st 
than its predecessor. The reduced size k 
been accomplished without sacrifice oi è 
ectric properties. Starting torques ` 
been increased as much as 134 per cee 
Ib. of motor and maximum torque © 
creased as much as 116 per cent per b č 
motor. High efficiencies and power factors 
are maintained. The appearance is ™ 
improved and, maintenance requirem 
are materially decreased. The beans 
are designed to run without attention tor # 
least five years. Shock resistance 15 * 
creased many-fold. Vibration and ms 
have been reduced to new low limits. 4 
is also claimed that fewer insulation b1? 
outs will be experienced because of n 
features in insulating materials and ™ 
proved winding techniques. 

The structural steel sections from wht 
the motor is made are as thick as the 
would be if made from cast iron, and shoo 
resistance is thereby greatly increased. " 
has also been determined that steel d 
not corrode faster than cast iron. Resca@ 
tests demonstrate the two materials to ce 
rode at equal rates. The explanation '* 
the common belief lies in the fact that we 
cast iron is replaced by steel, the steel i 
usually of thinner section and will ™ 
through sooner. Where thick steel sect 
are used, excessively rapid corrosion !5 " 
experienced. a 

The finish coating on the motor consis 
of base coats of baked thermoset vam’ 
with a final coat of lacquer. In some © 
tremely severe applications, such 4 
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emical plants, stainless steel will be used 
r shields and hoods. 
The use of steel has resulted in a smaller 
ze. Size is also reduced by an improved 
oling system. 
The open-protected motor is 83 per cent 
large in diameter, and 94 per cent as 
ng, or a saving of 35 per cent of the vol- 
ne of last year’s machines. The new 
tally-enclosed motor is 83 per cent as 
rge in diameter, and 82 per cent as long, 
wing 44 per cent of the volume of its 
redecessor. (Standardized NEMA dimen- 
ons have been maintained.) Sizes of 
ectrical working parts have remained 
ibstantially the same. 


Smooth, quiet operation has been accom-. 


lished by careful engineering and through 
recision manufacture. Mechanical har- 
onic forces produced by unbalance, are 
liminated by dynamic balancing. Further 
mprovement in mechanical balance is ob- 
ained in these motors through straighter 
hafts and improved bearing concentricity. 
ipiders are shrunk and not pressed on 
hafts. 

Completely proven prelubricated ball 
earings are used throughout the line. It 
i felt that five years without relubrication 
+ conservative. Originally the bearings 
re expertly greased in the factory with 
igh-quality, long-life material. Relubri- 
ation with comparable methods and grease 
vill prolong the life of the motor. 
Winding has been made much easier and 
here is less handling and bending of the 
coils with a consequent reduction of damage. 
Ninding materials are of high quality, 
ynthetic resin-covered wire. Multiple dips 
ind bakes of thermoset varnish give a hard, 
mooth, and well-protected winding. The 
hortened coil extensions used are less 
rulnerable to damage. 

Several types of motors are attained 
through extensive interchangeability of 
darts. 

The illustration shows three popular types 
with their component parts. Left to right 
ire splash-proof, open-protected, and to- 
tally-enclosed fan-cooled. The open-pro- 
tected consists of stator (N), brackets (C), 
and rotor assembly (B). To make it 
splash-proof, the brackets (C) are oriented 
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with their openings facing upward and the 
hoods (D) placed over the ends. Space be- 
tween the hoods and the brackets allows 
air to enter and leave. 

To make a totally-enclosed fan-cooled 
motor, the frame (A) and the rotor (B), 
without fan, are used with brackets (F), 
spacers (E-1 and E-2), blower (G), and 
hoods (H). The brackets seal the inside 
and support the bearings. Air, pulled in 
through a hood, is directed between the 
frame ring and the stator iron, and ex- 
hausted out of the other hood. The conduit 
box may be reversed by reversal of the 
frames on each of these three types. 


Air-Conditioning 
Refrigeration Unit 


A refrigeration unit with a direct-driven 
compressor and an evaporative-type con- 
denser has been developed by the Safety 
Car Heating and Lighting Company, New 
Haven 4, Conn. The compressor unit has 
four cylinders arranged in “V” form and 
operates at sufficient speed for direct con- 
nection to the driving motor. 

The evaporative condenser is used to 
save condenser weight and size, and to 
lessen the power requirements of the fan. 
Cooling is produced by a combination of a 
water spray and air circulation. The air 
supply is obtained from an axiai-now tan 


mounted on the driving motor shaft. The 
water for cooling comes from the, water 
supply of the car and from the condensate 
which forms on the cooling coil. In oper- 
ation, make-up water from the car system 
may not be required. The cooling water is 
sprayed on the condenser by the fan which 
takes water from the sump and projects it 
on the coils. The water that is not evapo- 
rated returns to the sump from which it 
is recirculated. 

Control of this device is by two thermo- 
stats. The compressor operates at full 
speed until the higher thermostat is satis- 
fied, at which time the control unit oper- 
ates to reduce the compressor motor to half 
speed. Operation at half speed continues 
until the second thermostat is satisfied, 
when operation is stopped, to be resumed 
at half or full speed as conditions may 
require. 


Monoblock 
Connector 


A multiple contact connector, developed 
by the Winchester Company, New York, 
is adapted to limited space applications 
where reliable plug-in operation is required. 
It can be supplied with a self-contained 
locking device which eliminates the neces- 
sity of any external clamping arrangement. 

Molded of Melamine plastic, the one- 
piece inserts minimize the danger of flash- 
over due to moisture and dust accumula- 


—) 


Eighteen-contact plug and receptacle units, 
separated and in contact 


tions. Two heavy guide pins, acting as 
ground contacts, perform the dual functions 
of alignment and polarization. 

The multiple telescoping barriers which 
serve to isolate contacts increase both sur- 
face creepage and air gap between adjacent 
contacts. A minimum air gap of % in. is 


Refrigeration unit with evaporative-type condenser and four-cylinder compressor unit 
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maintained between all contacts. Contacts 
are designed for use with a maximum wire 
size of No. 16 AWG. The connectors are 
available respectively with 12 or 18 con- 
tacts and can also be supplied fitted with 
conventional straight type contacts. 


Insulation 
Resistance Meter 


A portable, self-contained insulation re- 
sistance meter, testing to 50,000 megohms, 
(center scale 1,200 megohms), is announced 
by Associated Research Inc., 231 South 
Green street, Chicago 7. 

The unit gives positive and definite read- 
ings of resistance. Accuracy is insured by 
a hand-stepped scale. It calibrates at in- 


Model 261 Vibrotest insulation resistance tester 


finity, thus maintaining accuracy at the 
high-value part of the scale. It has a high- 
voltage regulator in the measuring circuit 
and is equipped with a condenser charging 
circuit to facilitate faster testing of con- 
densers or capacity circuits. 

The tester has its own power supply 
which develops 500 volts for testing from 
two No. 6, 1%4-volt dry cells. It is housed 
in a weatherproof metal case with carry- 
ing strap. The case is 87% in. by 6 in. by 814 
in. and weighs 17%4 Ib. 


Electronic 
Tachometer 


An electronic tachometer designed for 
measuring rotating speeds from 300 to 50,- 
000 r. p. m. has been announced by the 
Special Products Division of the General 
Electric Company. Weighing only 19 1b., 
the tachometer is useful for the production 
testing of equipment instantaneously with- 
out the necessity for any permanent attach- 
ments. 

It consists of a small pick-up head, six 
feet of flexible cable, and a measuring unit 
with a panel-mounted indicating instrument 
reading directly in r. p. m. Either a low- 
speed or high-speed head can be used with 
the instrument. The low-speed head pro- 
vides five speed ranges, 0-1000, 0-2000, 
0-5000, 0-10,000, and 0-20,000 r. p. m., while 
the high-speed head provides three speed 
ranges, 0-10,000, 0-20,000 and 0-50,000 
r. p. m. 

Each pick-up head consists of a light- 
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The tachometer measuring the speed of a 
milling cutter 


interrupting disk and a phototube. Light 
shining upon the phototube through the 
openings in the rotating disk produces in- 
put signals which are then transferred to 
the measuring unit, which indicates the 
r. p. m. of the equipment being tested. The 
shaft to which the disk is attached rotates 
on ball bearings and requires very little 
torque. Therefore the speed of the equip- 
ment being measured is not reduced by the 
use of the tachometer. 


Armor-Clad 
Lighting Units 


Armor-clad lighting units designated as 
Steelites are now being offered by the 
Benjamin Electric Manufacturing Company, 
Des Plaines, Ill. The units are highly 
efficient and are designed to stand up under 
severe mechanical strain and unfavorable 
atmospheric conditions. 

They consist essentially of an Alzak al- 
uminum reflector, enclosed in a protective 
steel housing to guard against damage 


The units have protected metal housings, Alzac 
reflectors and sealed, smooth glass covers 


normally caused by rough handling x; 
from flying metal particles. The bott 
of the housing is sealed against dust, mois 
ture and corrosive fumes by a hinged co 
er, equipped with tempered plate gias 
which offers high resistance to sudden im 
pacts and is not affected by temperatur 
changes. f | 

The smooth glass cover which is easy ty 
clean is mounted in a cast aluminum frar 
and is sealed by a nonhardening gaske 
The cover frame is hinged in the cls 
position by six compression type, thu 
latches fastened to the cover band, whic 
lock over the outer rim of the housing. Thy 
housing is protected by a fused-to-metl 
coat of vitreous porcelain enamel oe 
which is applied a surface of synthetic, 4 
resisting, green baked enamel. The wis 
are supplied in three reflector arrange- 
ments; narrow beam, concentrating ani 
spread type. They are listed as vapor-tight 
by Underwriters Laboratories. 


Lamps For 
Floodlight Service 


Floodlight lamps for indoor and outduy 
service on 115-, 120- and 125-volt circi 
in clear, reflector and projection types ai 
now available from Sylvania Electric Prod 
ucts, Inc., Salem, Mass. Ratings of ti} 
clear types, designed for operation wil 
reflectors and preferably in horizontal 
vertical position, range between m d 
1,000 watts with an average rated life 
800 hours. Inside frosted reflector ty 
rated at 150 and 300 watts with 1,000 
average life provide an efficient means 
floodlighting large areas with control 
light. Projector flood types rated at Í 
watts and 1,000 hours average life are jet 
ticularly suitable for outdoor use. Inbull 
reflectors and special hard glass resist a 
ditions due to rain, snow and other outdo 
weather conditions. Clear and reflect! 
types rated at 400 watts or less are suppl 
with medium bases. Mogul bases arent! 
for higher wattages. Projector flood ty 
are supplied with medium skirted bases 0 
eliminate the possibility of loose bases whe 
the lamps are used outdoors. 


A projector-flood, a reflector-flood and a cleat 
lamp for various floodlighting application 
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Welding Society to Meet 
At Atlantic City 


The twenty-seventh annual meeting of 
the American Welding Society will be held 
at the Hotel Ambassador, Atlantic City, 
N. J., on November 17-22, inclusive. A 
total of 80 technical papers has been sched- 
uled for presentation at the 24 sessions 
covering 15 divisions of the welding field. 

The papers scheduled for the railroad 
session on Monday morning, November 18, 
are: Quantity Production of Railroad Pas- 
senger Cars by Resistance Welding by A. 
M. Unger, Pullman-Standard Car Manu- 
facturing Co.; Locomotive Boilers—Welded 
Construction by James Partington, Ameri- 
can Locomotive Company, and Welded 
Freight Car Construction by R. L. Rex, 
Air Reduction Sales Co. The chairman 
of the session will be A. G. Oehler; elec- 
rical editor, Railway Mechanical Engi- 
weer; the vice-chairman. J. W. Sheffer, 
Armerican Car and Foundry Co. 

In addition to the papers dealing specific- 
ily with car and locomotive construction 
here will be 11 papers on welding research, 


3 on resistance welding, 4 on pressure . 


welding, 7 on cutting, 3 on weldability, 3 on 
Jectrodes, 4 on production welding, 3 on 
wressure vessels and storage tanks, 3 on ma- 
thinery, 3 on shipbuilding, 4 on aircraft, 3 
on structural welding, 4 on hard facing and 
3 on high alloys. Nine papers will also be 
presented covering a variety of subjects 
such as the arc welding of cast iron with 
nickel electrodes, flame-hardening and plant 
maintenance. 

The president of the Society, Wendell F. 
Hess, will preside at the annual dinner on 
November 21 during which the presenta- 
tion of medals and prizes will be made. 
Other features of the meeting will be the 
Adams Lecture on Montay evening, No- 
vember 18, to be given by Dr. Hess, Rens- 
selaer Polytechnic Institute; the University 
Research Conference on Tuesday evening, 
November 19, and the annual dinner of 
the Section officers, followed by a session 
devoted to Section activities, on Wednesday 
evening, November 20. 

The President’s Reception for members 
and guests of the Society will be held on 
Sunday evening, November 17, from 5 to 7. 


Jackson Becomes A. A. R. 
Mechanical Engineer 


J. R. Jackson, engineer of tests of the 
Missouri Pacific at St. Louis, Mo., has 
yeen granted a leave of absence to serve as 
nechanical engineer of the A. A. R., Me- 
thanical Division, with headquarters at 
Thicago. Mr. Jackson was born May 5, 
886, at Ft. Yayne, Ind., and educated in 
he public schools of Ft. Wayne and at 
Purdue University where he graduated with 
t bachelor degree in mechanical engineer- 
ng in 1910 and a masters degree in 1915. 

Mr. Jackson served as machinist appren- 
tice on the Pennsylvania and, after gradu- 
ating from Purdue in June 1910, was em- 
ployed in the test department of the At- 
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J. R. Jackson 


chison, Topeka & Santa Fe until October, 
1917, advancing through various grades to 
assistant engineer of tests, with headquar- 
ters in Chicago. He joined the United 
States Army, serving as captain, Ordnance 
Reserves, from October, 1917, until March, 
1919. He went to France to serve on the 
staff of the American Commissioner, Anglo- 
American Tank Commission (Paris) as 
experimental officer, keeping in touch with 


experimental and development work of the 
French Tank Corps, and held a commission 
as Major, Ordnance Reserve Corps, for 10 
years after discharge in March, 1919. 

Mr. Jackson resumed civilian duties as 
mechanical engineer, Division of Operation, 
United States Railroad Administration, 
Washington, D. C., and held that position 
until March 1, 1920. He then became me- 
chanical engineer and later chief engineer 
for the Lewis Engineering Co., Chicago 
and Toronto, Canada. 

In 1923 and 1924, Mr. Jackson was en- 
gaged in general engineering work as a 
co-partner in Pioneer Precooling Plants, 
Calif. On July 1, 1925, he became engineer 
of tests, Missouri Pacific Lines at St. Louis, 
in which capacity he organized a new de- 
partment to take care of the inspection of 
materials established chemical and physical 
laboratories, and carried on the work of 
testing materials and appliances, standard- 
izing specifications, and making reports cov- 
ering tests and special investigations. 

Mr. Jackson has actively participated in 
committee work for the A. A. R. Mechan- 
ical Division, American Society for Test- 
ing Materials, A. S. M. E. Railroad Di- 
vision of which he is a past chairman, and 
Railway Fuel and Traveling Engineers’ 
Association of which he is a past president. 


Orders and Inquiries for New Equipment Placed 


Since the Closing of 


the September Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Elie canes Gis SADa 9 1,000-hp. Diesel-elec. switchers . American Loco. Co. 
6 660-hp. Diesel-elec. switchers ..American Loco. Co. 
1 380-hp. Diesel-elec. switcher ... American Loco. Co. 
2  1,000-hp. Diesel-elec. switchers .. Baldwin Loco. Wks. 
J ~ 2 660-hp. Diesel-elec. switchers .. Baldwin Loco. Wks. 
Gulf, Mobile & Ohio ........... 451 1,500-hp. Diesel-elec frt. ........ American Loco. Co. 
; 1 1,500-hp. Diesel-elec. frt. ...... Ingalls Shipbuilding Corp. 
Kansas City Southern ....... 52 6,000-hp., 4-unit Diesel-elec. frt.. Electro-Motive 
2: .3, *000- hp., 2-unit Diesel-elec. pass, . Electro-Motive 
122 1,000- hp. Diesel-elec. switchers .. Electro-Motive 


13 8, 000-hp., 4 unit Diesel-elec. frt. 


Fairbanks, Morse 


Locouerive INQUIRIES 


Ctinchfield).963.55.:c200 ELISA 8 4664 0  j§—§  pGitinsctisalandccrneeerade 
Freicut-Car ORDERS 
Road No. of cars Type of car Builder 

Atchison, Topeka & Santa Fe .. 1,000 50-ton box ............000000. Co. shops 
Baltimore & Ohio .......... too 10008 ‘SO-tor boxy Sads6ncs cence biota Pressed Steel Car 
Donner-Hanna Coke Corp. 85  70-ton hopper -American Car & Fdry. 
[Ilinois Central 400 50-ton hopper .General-American 
(linois Terminal 150 50-ton box .. American Car & Fdry 
Nashville, Chattanooga & St. Louis 500° 50-ton box ... . Pullman-Std, 

2008 50-ton gondolas . Pullman-Std. 

300° 50-ton hopper . -Pullman-Std, 
New York Central .............. 1,000 55-ton box ........ cece ween eee Co. shops 

1,000 55-ton auto. arria eee eee Co. shop 

Northern Pacific ............... 250 Alton TENIR: wiisissinsiercis nanea pacino wor & Fdry. 
Pacific Fruit Express ........... 1,000 Refrigerator .-................ t. Vernon Car 

$00 Refrigerator ...............04- Pacific Car & Fdry. 

500 Refrigerator ...............05. General-American 

500 Refrigerator .......... grassas American Car & Fdry. 

500 Refrigerator ...............06, Pullman-Std. 
Western Maryland ....... 6007 55-ton hopper ................. Bethlehem Steel 
Western Pacific ............6505 2508 (Box c3aycneceranee eres aed seas Pressed Steel 


Freicut-Car INQUIRIES 


American Refrigerator Transit Co. 2 :000 40-ton refrigerator ........ nsession 
Atlanta & St. Andrews Bay’; scan 200) —S0-ton: Wood Bahdling oispas eisie n iraa E REA 
Balimore A Ohio PIB a . SHOPPER: E O OT AE SEEE SE E E NT 
a & Hudeon. Riven 28 70-ton covered hopper .................00 cece c eee eee 
Detroit, Toledo & Ironton .... 200). SOton box: sos cmc ded ate 4 hUeiale dw be chee eather Rees 
100 0 ton a AEE OETAN ANET T E NEEE OTE 
Gulf, Mobile & Ohio ..... 1,500: BoE. oak askani thee ia aside aA T ea t ee asi 
Missouri Illinois ................ 100 70. Aon hopper ....... 
70-ton covered hopper 


Seaboard Air Line .. 
Southern Pacific .... 


70-ton 


50-ton box 


covered hopper . 


Orders and Inquiries for New Equipment—Continued 


Passexcer-Can ORDERS 


Road No, of cars Type of car Builder 

Chicago & North Western ... 27 Coaches... a ima Pullman-St. 
oœ Parlor ve ....Pullman-St. 
4° Bagg-mail = tt... Pullman-St. 
4° Tap-diner-lounge ...Pullman-St. 
1 Cafe coach . . .Pullman-St. 
1% Dining ...Pullman-St. 

Delaware, Lackawanna & Western 15'° Coaches .... .. American Car & Fdry. 
20 Dining ` . Budd Co. 

f 210 Tavern-lounge Budd Co. 

Reading ....... 16" Elec. coaches => American Car & Fdry 

Southern!® $ Mail-bagg. .Pullman-Std. 
71 Sleeping ... Pullman-Std. 
9 Dining . . -Budd Co. 
2h. Coaches -Budd Co. 
6 I _ounge-coaches ..Budd Co. 
4 Bagg.-dormitory American Car & Fdry. 
3 Lounge-bar . American Car & Fdry. 
2. Dining a American Car & Fdry. 
3 Mail-bagg. . American Car & Fdry. 
11 Coaches .. American Car & Fdry. 


1 Twenty-two of these units have already teen delivered. 


3 Delivery scheduled for mid-1947 
3 To be 
burg, 
* Delivery to begin first 
5 The current schedule o 


uarter of 1947. 


eared for a maximum speed of 65 m.p.h. for use in mountainous section between Pitts- 
an., and De Queen, Ark. Delivery schedyled for November. 


of the Illinois Central’s car shops at Centralia, Ill., calls for the produc- 
tion of 1,750 new freight cars before April 1, 1947. The 


first lot of cars to be produced will 


consist of 300 steel automobile box cars equipped with wrought-steel wheels of the passenger-car 


type. 

hopper cars. 

box cars and 1,000 more standard box cars. 
© Estimated total cost $3,500,000. 


The remainder of the schedule includes 500 standard box cars, 


500 flat cars and 450 


A succeeding program for 1947 is expected to include 500 additional automobile 


1 Delivery late in first quarter, or early in second quarter 1947. 


^ Estimated total cost $1,050,000. 


* These cars will be used to equip new "400" ty 


streamline trains to be operated between Chicago 


and Omaha, Neb.; Sioux City, Iowa, and Omaha (connecting with the Chicago-Omaha streamliner 


at Missouri Valley, 
and Mankato. 


10 Deliveries of this equipment is expected during the second and third 


lowa); Chicago and Ashland. Wis.; and Chicago and Rochester, Minn., 


uarters of 1947, The 


purchase of 3 sleeping cars for use in joint service with the New York, Chicago & St. yous be 


tween New York and Chicago has been authorized by 


11 To be operated as two-car units. 


the board of managers of the D 


The electrical equipment will be built by the General Electric 


Co. The coaches, to cost $1,173,500, will seat a total of 1,376 passengers and will be used to 


supplement present equipment in the road’s electrified suburban territory. 


made in one year. 


Delivery is to be 


13 Orders placed by the Southern acting for itself and as agent for the Cincinnati, New Orleans 
& Texas Pacific, the Florida East Coast, the Louisville & Nashville, the Atlanta & West Point, 


and the Western of Alabama. 


Eighteen of the 23 cars ordered 


from American Car and Foundry 


will be of aluminum construction, and the remaining 122 cars will have stainless-steel exteriors. 
Note:—The Chesapeake & Ohio, the New York, Chicago & St. Louis, and the Pere Marquette 


are contemplating the complete replacement of all their main-line 
rt R. Young, chairman of the C. 


an announcement by Robe 


assenger equipment, according to 
& O. rd. Inquiries have been placed 


with car builders for equipment to supplant that of the two new streamline “Pere Marquettes” on 


the roit-Lansing-Grand Rapids run. 
Chesapeake & Ohio which alread 
liners, being built by the Budd 
comfort and safety, including ultra-m 
domes, the announcement says. 


They would supply also the units for other trains on the 
has under construction two de luxe streamliners. 
‘company, will introduce many new features conducive to passenger 
ern air purification and sanitation, and observation vista 


These stream- 


. 


A. A. R. Conventions at Atlantic 
City Next June 


For the first time in a decade the Me- 
chanical division, A. A. R., and the Pur- 
chases & Stores division, A. A. R., will 
hold their annual conventions in Atlantic 
City, N. J., next year, during the week 
beginning June 23. The meetings will be 
held in Convention Hall which will also 
house the exhibit of the Railway Supply 
Manufacturers’ Association. While the con- 
vention sessions will be concluded on Fri- 
day, the exhibit will remain open at least 
part of Saturday. 


Research Group Orders Two 
Coal-Burning Gas Turbines 


Orvers have been placed for two gas- 
turbine locomotive units, including electric 
generators, by the Locomotive Development 
Committee of Bituminous Coal Research, 
Inc., according to Roy B. White, chairman 
of the committee and president of. the 
Baltimore & Ohio. One unit will be built 
by the Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wis., and the other by 
the Elliott Company, Jeannette, Pa. Each 
will be encouraged to exercise its ingenuity 
in developing design details, Mr. White 
said. 
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The American Locomotive Company, the 
Baldwin Locomotive Works and the Lima 
Locomotive Company each have agreed to 
submit designs for the chassis and running 
gear of two test locomotives to be powered 
by’ the coal-fired gas turbines, and orders 
for this machinery will be placed after the 
designs have been studied by the committee, 
so that two complete test locomotives can 
be assembled. 

This arrangement will make possible the 
construction of two complete gas-turbine 
locomotives which, it is expected, will be 
available for test purposes at about the same 
time. This increases substantially the scope 
of the project as originally planned and is 
expected to expedite the development of a 
satisfactory coal-burning gas-turbine loco- 
motive for railroad use. It is confidently 
believed by those in charge of the project 
that these locomotives will create a new 
standard of performance and will at the 
same time make available a wide variety of 
coals for use as gas-turbine fuel. 


Boston & Maine Discards 
Electric Locomotives 


Execrric locomotives which for the past 
36 years have hauled Boston & Maine 
freight and passenger trains for 4% 
miles through the Hoosac tunnel under 


the Berkshire hills, ceased operation « 
August 25 as Diesel-electric locomotive 
took over complete operation of all throst 
trains on the Fitchburg division main lix 
The change also marks the passing of 2° 
steam locomotive operation on the poris 
of the railroad’s main line between Try, 
and Mechanicville, N. Y., and Greenfeli 
Mass. 

With the Boston & Maine's new Diesel- 
electric locomotives hauling both passenge 
and freight trains, the trains now pass 
through the tunnel without delay of sto 
ping at cither end to attach and dtd 
electric engines. 

Railroad engineering crews are removi 
the overhead wires and other electric ay: 
ratus which was necessary for the elat- 
locomotive operation. 


Diesel Locomotive Booklet- 
A Correction 


Tue Set of Five Booklets: on Die 
Locomotives published by the Internati 
Textbook Company cost $6.55, not $35 a 
given in the review on page 483 oi tr 
September Railway Mechanical Engine 


Shop Construction Programs 


Reading.—The Reading has awarii 
a contract to the Geo. A. Fuller Cor 
pany, Baltimore, Md., for an enginehasx 
extension at Rutherford, Pa. The estima 
cost of this project is $150,000. 

Saratoga & Schuylerville.— The S. å 
according to J. M. Tinsley, president 4 
the road, is contemplating a $200.00 «- 
pansion program which will include t 
construction of an enginehouse and rep" 
shop. 

Southern—The Southern plans to cm; 
struct a modern Diesel-electric locoma 
heavy repair and maintenance shop. © 
cost an estimated $887,500, at its Cix- 
shops in Chattanooga, Tenn. Work on t 
new facility, the first of its kind on” 
Southern for the complete overhu 
and rebuilding of freight and pase 
Diesels, will begin “as soon as pestle. 
according to Ernest E. Norris, preside: 
of the road, has announced. Plans ce 
template a new building, approximate! 
132 ft. wide by 294 ft. long, facing the pre 
ent office and storehouse at the shops. It d 
contain four repair tracks and a wht 
release track, together with machine sh 
cleaning room, storage space and ott 
features. Increased oil storage, washi 
and sanding ‘facilities will be provide 
nearby. 


Clean-Air Committee Formed 
by Chicago Railroads 


A RAILROAD sub-committee of the Cla 
Air Committee of the Chicago Assocut« 
of Commerce was formed in Chicago “ 
August 13. T. F. Powers, assistant to 
vice-president (mechanical) of the Chic 
& North Western, was named chairs: 
of the group, and E. E. Chapman, mech 
ical assistant (research and engineer: 
of the Atchison, Topeka & Santa Fe. : 
selected vice-chairman. The 20-man %" 
road sub-committee will particularly s" 
ways to reduce pollution of the aif ri 
smoke and ashes and from dust raised í- 
the track by passing trains. 


neet 
Pan Mase 


A. S. F. Color-Sound 
Moving Picture 


THE American Steel Foundries, Chicago, 
s just received from Carl Dudley Pro- 
tions, Beverly Hills, Calif., the first 
lor-sound moving picture which it is be- 
wed has ever been made to show the exact 
nctioning of a mechanical appliance in 
ilway road service. 
In this instance, the relatively much 
wother riding qualities under all speed, 
id and track conditions of A. S. F. Type 
3 Ride control freight-car trucks, with 
ig-travel springs and friction-snubbed 
Isters, are compared with the performance 
conventional A. A. R. trucks having 
orter springs and no snubbing device. 
ucks of these two types were installed 
* purposes of comparison under two iden- 
al A. S. F. test box cars which have 
ide over 100,000 miles of service in con- 
ction with the intensive truck develop- 
ent work conducted by this company dur- 
r the last few years. For picture-taking 
rposes, the most recent test runs were 
de with a special train on a railroad 
in line in California where traffic, 
ather and lighting conditions were most 
orable for moving-picture production. 
“he two test cars used were fully equipped 
h accurate shock-indicating and record- 
mechanism of the latest type, includ- 
Miner accelerometers, and easy means 
varying the load from zero to full so 
to show truck action under different 
d conditions. Necessary camera equip- 
nt and floodlights were mounted on 
ickets under the cars and directed to- 
rds the trucks to give both direct for- 
rd and outside quartering views which 
re never before available. Metal contain- 
| with windows protected the cameras and 
hts against damage from materials ac- 
entally thrown up from the roadway and 
camera equipment was operated by re- 
xte control. Train stops had to be made 
change camera adjustment and film ex- 
ysure time. 
The special train was operated safely at 
eeds up to 92 miles an hour when both 
it cars were equipped with Ride-Control 
icks, the moving picture giving a per- 
nent visual record of the relatively 
ooth truck action even at this high speed. 
e fact that the picture was taken in 
lor gives unusually clear definition and 
itrast between lights and shadows so 
t the movement of springs, bolster, 


A. S. F. test cars and crew which took color-moving picture— (Right) Close-up 
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wheels and brake equipment can be analyzed 
and studied. Sound effects also are faith- 
fully registered for what they may be worth 
and explanations made vocally. 

This new color movie, in the introductory 
part, presents considerable information of 
general interest regarding competitive 
transportation conditions which railroads 
must meet and emphasizes the importance of 
safe, smooth-riding and economical freight- 
car trucks in railway service of the fu- 
ture. The picture was taken primarily with 
a view to giving railway officers and car 
department supervisors a clearer idea of 
what actually happens under cars in gen- 
eral service at modern high operating speeds. 


Standard Tests for 
Mineral-Wool Products 


CommeErcIAL Standard CS-131-46 on 
testing and reporting of all forms of min- 
eral-wool insulation, widely used by the 
transportation industry for the protection 
of cargoes in transit, is the latest develop- 
ment in the joint standardization program 
of the National Bureau of Standards and 
the Industrial Mineral Wool Institute. Ad- 
hesive strength, as an anti-vibration tactor, 
moisture adsorption, density, and fire re- 
sistance, in addition to the basic feature of 
thermal conductivity, are among tested 
characteristics of importance to the rail- 
way industry. 

The new standard permits industry-wide 
bases of judgment and specification in min- 
eral-wool products. It covers testing and 
reporting on all types of industrial mineral- 
wool products. The tests described cover 
all material of fibrous form processed from 
molten rock, slag, or glass. The forms of 
products for which test methods are given 
are blanket, block, board, felt, granulated, 
industrial batt, insulating cement, loose, 
and pipe insulation of both blanket and 
molded forms. Uniform and detailed meth- 
ods of testing and recording physical and 
chemical properties are given. The forms 
of industrial mineral wool are defined and 
formulas given for fixing the conclusive 
factor of each test so that standards may 
be made available for the judgment of 
characteristics and behavior by uniform 
tests of any type of industrial mineral wool. 

Standard CS-131-46, is issued by the Na- 
tional Bureau of Standards of the Depart- 
ment of Commerce, and contains the names 
of scores of acceptors throughout the 
mineral-wool industry. Copies of the stand- 


ard are available for distribution and can 
be secured from the Industrial Mineral 
Wool Institute, 441 Lexington avenue, New 
York 17. 


Great Western Converts Loco- 
motives to Oil Burning 


Tue Great Western Railway of England 
is extending its experiment with oil-burn- 
ing locomotives to 25 “Castle” class engines, 
which are to be placed in service on main 
line runs between London, Bristol, the west 
of England and south Wales, it has been 
announced through British railways’ head- 
quarters in New York. 

Ten freight locomotives already converted 
to oil-burning have been placed in service 
in south Wales, and the company is plan- 
ning to convert eight more for freight 
traffic. A “Hall” class, general utility type 
locomotive, also recently converted, will 
soon be brought into express passenger 
service between London and Bristol. 


Tests Completed on Two-Unit 
4,000-hp. Alco-G.E. Diesel 


TEsTs on a new two-unit 4,000-hp. Alco- 
G. E. Diesel-electric locomotive have re- 
cently been completed on the Lehigh Valley, 
according to the American Locomotive 
Company. For 30 days the new locomotive 
was used on Lehigh Valley’s fast passenger 
runs between Buffalo, N. Y., and Newark, 
N. J. During the entire test period, tech- 
nicians and engineers of American Locomo- 
tive and the General Electric Company rode 
in the locomotive to check operations. 

Results of the tests were not announced, 
but it was said that no “helper” engine 
was required on the runs over the Wilkes- 
Barre mountains in Pennsylvania, where 
one normally is used. On westbound runs 
the engine was used on the “Black Dia- 
mond” and in the eastbound tests it pulled 
the “Maple Leaf.” 


M-K-T Plans Dieselization 


TuE Missouri - Kansas - Texas has an- 
nounced, through its president, Donald V. 
Fraser, that plans have been completed for 
the substitution of Diesel-electric locomo- 
tives for steam locomotives throughout the 
entire Katy system. The new equipment 
will be placed in operation as rapidly as it 
is received. 


of camera box and flood lights under car 
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GENERAL ELectric Company. — R. A. 
Williamson, formerly of the General Elec- 
tric Company’s New York office, has been 
appointed manager of the railroad rolling- 
stock division, transportation divisions, appa- 
ratus department, succeeding T. F. Perkin- 
son, who has been transferred to the trans- 
portation engineering division. Mr. Wil- 
liamson will be responsible for the sale, 
application and servicing for all railroad 
rolling-stock business. This includes 
straight-electric locomotives, electrifica- 
tions, steam- and gas-turbine electric loco- 
motives, and railroad export business. His 
division also will handle electric car equip- 
ment for railroad service, and railroad 
passenger car and caboose equipment, such 
as axle-driven generators and controls, 
speedometers, and water fountains. 

R. A. Williamson has had 20 years’ ex- 
perience in the design, application, sale 
and servicing of electric propulsion for all 
types of motive power. He started early 
in the transportation field, working for the 
Boston (Mass.) Elevated Railway in many 
capacities while taking a cooperative elec- 
trical course at the Massachusetts Institute 


R. A. Williamson 


of Technology, of which he is a graduate 
with a master’s degree in electrical engi- 
neering (1927). He immediately went “on 
test” with General Electric at the Erie 
Works and from there, in April, 1928, 
transferred to the transportation control 
engineering division, doing design and ap- 
plication work on the 3,000-volt d.c. elec- 
trification of the Delaware, Lackawanna 
& Western M. U. cars for suburban serv- 
ice in New Jersey. In April, 1930, he 
joined, the service engineering division of 
the New York office to supervise the 
Lackawanna installation. Subsequently, he 
did similar work on the New York Cen- 
tral, the Pennsylvania, the Brooklyn- 
Manhattan Transit and the Hudson & 
Manhattan. Mr. Williamson became ma- 
rine superintendent of the New York dis- 
trict in 1939, supervising the installation 
of propulsion and electric equipment on 
ships built in that area. In 1944 he became 
marine engineef for the district. He is a 
member of the American Institute of Elec- 
trical Engineers, the Society of Naval 
Architects & Marine Engineers, the New 
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Supply Trade Notes 


York Railroad Club, the Technology Club 
of New Jersey and the Propeller Club, 
Port of New York. 
+ 

Bupp Company. Warren H. Farr, vice- 
president of the former Budd Wheel Com- 
pany, has been appointed vice-president in 
charge of manufacturing of the Budd Com- 
pany, with headquarters in Philadelphia, 
Pa. Mr. Farr will be in charge of manufac- 
turing in the Detroit, Mich., and Philadel- 
phia automotive plants, and the railway car 
plant in Philedelphia. As an engineer and 


Warren H. Farr 


works manager Mr. Farr’s experience 
brackets the history of the automotive in- 
dustry. He was a young engineer working 
for Buick soon after the company began the 
manufacture of automobiles. He also took 
part in the engineering development of the 
Chevrolet, Durant six, the Sheridan car and 
the Sampson tractor, and was with Stude- 
baker for three years before W. C. Durant 
drafted him during the creation of the 
Chevrolet Motor Company. Mr. Farr was 
works manager for the Flint Motor Com- 
pany when he joined Budd in 1927. 
+ 


INLAND STEEL Company. — Leigh B. 
Block, vice-president of the Inland Steel 
Company, has been elected a director of 
the firm, succeeding J. H. Morris, who re- 
tired recently as secretary of Inland Steel. 

+ 


Union AsBESTOS & RUBBER COMPANY.— 
The Union Asbestos & Rubber Company, 
Chicago, has announced a program to ex- 
pand its Blue Island, Ill., plant. The pro- 
gram involves the installation of additional 
heavy machinery and equipment to be com- 
pleted in the early fall and the extension 
of several buildings scheduled for comple- 
tion by the first quarter of 1947. 


+ 


PanTASOTE PLasrtics, Inc.—The manage- 
ments of the Pantasote Company, Passaic, 
N. J., and the Texrtileather Corporation, To- 
ledo, Ohio, have announced the conclusion 
of negotiations to merge the companies into 
a new corporation to be known as Pantasote 
Plastics, Inc. The new corporation, like its 
predecessors, will produce artificial leathers, 
plastic-coated fabrics and vinyl resin film. 


Hans Wyman, president of Pantasote, will 
be president of Pantasote Plastics, and J. 
D. Lippman, president of Textileather, will 
be a vice-president of the new company. 
+ 
Nox-Rust CHEMICAL (CORPORATION, — 
Ray D. Cunningham has been appointed 
director of sales of the Nox-Rust Chemical 
Corporation, Chicago. Mr. Cunningham 
was previously general sales manager of th 
Wolf’s Head Oil Refining Co., Oil City, P: 
+ | 


PerMuTIT COMPANY.—John °C. Tracy 
has been appointed sales engineer of the 
Washington, D. C., office of the Perm 
Company. Mr. Tracey was formerly a lie 
tenant colonel with the United States Amy 
Engineers. 


+ 

CUMMINS ENGINE Company. — Dor 
Cummins has been appointed quality mana- 
ger of the Cummins Engine Company to 
serve as final authority on decisions al- 
fecting the quality of Cummins engine 
Mr. Cummins, who has been with the 
company since 1919, played an important 


Don Cummins 


role in developing the high-speed Diese! | 
introduced by Cummins in 1932. For t | 
past five years he has been director 0 
research, in charge of the company’s e% 
perimental and test laboratory, working 
closely with H. L. Knudsen, vice-president 
in charge of engineering. Mr. Cummins 
planned the buliding in which the Cumm'™ 
fuel and injection system is manufacture! 
He will have complete charge of all w 
spection departments, including inspectio 
of purchased materials, and will also te 
in charge of a program to interpret 4m 
teach the “user’s point of view” to even 
member of the organization. 
+ 


Graver TANK & Mre. Co., Inc—John E. 
Fogarty, formerly manager of the weldmest 
division of the Graver Tank & Mfg. C- 
Inc., has been appointed general manage’ 
of the company’s Sand Springs, Ok 
plant. Edward B. Heyden, formerly with 
the Lummus Company, has been placed ' 
charge of Graver’s construction divisi: 
replacing Lloyd K. Wells, who has rete® 
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Liguip CONDITIONING CORPORATION. — 
Che Liquid Conditioning Corporation has 
trnounced the election of the following of- 
icers: S. B. Applebaum, president; H. L. 
liger, vice-president and treasurer; Nor- 
ezan L. Brice, secretary and chief engineer ; 
>. S. Sulzycki, assistant secretary and con- 
roller. The company, located at 423 West 
>ne Hundred and Twenty-sixth street, New 
York, provides equipment and materials for 
ill water conditioning processes for indus- 
rial, railroad and household use. 

+ 

Aro EQUIPMENT CorroraTION.—E. L. 
Takson and M. J. Anderson have been 
uppointed asistant sales managers for the 
àir Tool division of the Aro Equipment 
Zerporation, Bryan, Ohio. 

+ 

Joyce-CripLAanp Company.—H. H. Lan- 
fis has been appointed eastern division 
sales manager of the Joyce-Cridland Com- 
pany, with headquarters at Dayton, Ohio. 

+ 


Spicer MANUFACTURING Division, DANA 
Zorr.—The name of Spicer Manufacturing 
Corp. has been changed to the Spicer Man- 
rfacturing Division of the Dana Corp. No 
changes in any phase of the Spicer or- 
ganization have been made. 


AMERICAN CAR AND FOUNDRY COMPANY. 
Robert W. Ward has been elected a vice- 
president and placed in charge of manufac- 
ring of the American Car and Foundry 
ompany. W. E. Lunger succeeds Mr. 
Jard as district manager at the Hunting- 
on, W. Va., plant. Norman H. Shipley 
been appointed district manager of the 
(Madison, Ill., plant. Harold L. Kennedy, 
formerly Washington, D. C., district sales 
manager of the Mt. Vernon Car Manufac- 
turing Company, has joined American Car 
and Foundry as sales agent in the Wash- 
ington district sales office. J. L. Onder- 
donk has been appointed an assistant vice- 
president of the company, with headquarters 


R. W. Ward 


at Chicago, and R. S. Slater has been ap- 
pointed manager of tank-car sales, with 
headquarters in New York. 

R. W. Ward has served the company in 
various capacities since 1909 and during the 
past 10 years has been district manager of 
the Huntington, W. Va., plant. He was 
born in Washington, D. C., and attended 
schools in Ashland, Ky., and Ironton, Ohio. 
He entered the employ of American Car 
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W. E. Lunger 


and Foundry at Huntington, immediately 
after graduation and served successively as 
secretary to the district manager, superin- 
tendent of stores and yards, superintendent 
of the car department, and general super- 
intendent until 1937, when he became dis- 
trict manager. 


Norman H. Shipley 


W. E. Lunger was born in Danville, Pa. 
He attended Columbia University, special- 
izing in engineering, and augmented his 
studies by working at the Berwick, Pa., 
plant of American Car and Foundry where 
he received two years’ training in shop 
work. In 1916 Mr. Lunger was appointed 


Harold L. Kennedy 


field inspector for American Car and Foun- 
dry export. He was assigned to the Hunt- 
ington plant in January, 1923, as mechanical 
engineer and in 1937 was appointed general 
superintendent of the plant. 

Norman H. Shipley was born in St. 
Louis, Mo., and educated in the public 
schools there. He joined American Car 
and Foundry at the St. Louis plant in June, 
1912. While serving in various capacities 


R. S. Slater 


at the plant he studied mechanical engi- 
neering and general administrative work, 
and in March, 1941, was appointed assistant 
district manager at Madison. Mr. Ship- 
ley is an active member in the Car Depart- 
ment Association of St. Louis. 

Harold L. Kennedy began his business 
career in the supply department of the Cen- 
tral of Georgia at Columbus, Ga. He later 
became assistant purchasing agent of the 
Fruit Growers Express Company. 

R. S. Slater was born in East Orange, 
N. J., and was educated in the schools of 
that community. He joined American Car 
and Foundry in 1923 as expediter in the 
material assembly division of the purchas- 
ing department in New York. In 1935, 
he transferred to the sales department and 
in 1936 was appointed sales agent in the 
New York sales department. As manager 
of tank-car sales Mr. Slater will be in 
charge of the sales of tank cars, storage 


tanks and pressure vessels. 
+ 


UNITED STATES STEEL CORPORATION.— 
Arthur C. Wilby has been elected vice- 
president of the United States Steel Cor- 
poration, with headquarters at Chicago. 

+ 


AMERICAN ArcH Comrany.—Arthur F. 
Becker has been elected vice-president in 
charge of service of the American Arch 
Company, New York. Mr. Becker was 
born in Cleveland, Ohio and began his 
railroad career as an apprentice machinist 
in the Beech Grove shops of the Cleve- 
land, Cincinnati, Chicago & St. Louis at 
Indianapolis, Ind. In 1913, he joined the 
Toledo & Ohio Central at Bucyrus, Ohio, 
and later was appointed general foreman 
of shops of the Michigan Central at Jack- 
son, Mich. He joined the American Brake 
Shoe & Foundry Co. in 1917 as service 
engineer and later became plant engineer 
in Chicago. Mr. Becker joined American 
Arch as a service engineer in 1921 and 
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subsequently was transferred to plant 
operations. In 1933, he was appointed 
assistant to the vice-president in charge 
of sales, with headquarters in Chicago, 
where he remained until his transfer last 
year to the New York office. 


+ 


WYANDOTTE CHEMICALS CORPORATION.— 
Charles O. Chesnut has been appointed 
general manager of the newly organized 
Pacific Division of Wyandotte Chemicals 
Corporation. Manufacturing and distribu- 
ting activities in the Pacific States of the 
products both of the J. B. Ford and Michi- 
gan Alkali Divisions of Wyandotte, and of 
Natural Soda Products Company, will now 
be directed from the Pacific Division office, 
502-14 Central Tower building, San Fran- 
cisco 3, Calif. 

+ 


Onto FERRO-ALLOYS Corporation.—R. 
A, Mylius, formerly assistant electrical en- 
gineer of the Virginian, has joined the 
Ohio Ferro-Alloys Corporation of Canton, 
Ohio. Mr. Mylius will spend three months 
at the company’s Tacoma, Wash., plant, 
and three months at the plant in Philo, 
Ohio, after which he will be stationed per- 
manently in Canton. 


+ 


FarrBanks, Morse & Co.—E. A. Foster 
has been appointed manager of the applica- 
tion engineering department of the Railroad 
Division of Fairbanks, Morse & Co., with 
headquarters in Chicago. J. F. Weiffenbach 
has been appointed chief engineer of the 
Railroad division, with headquarters in Chi- 
cago. Frank Ross, Jr., assistant in the 
Railroad Division for the past year, is now 
sales engineer in charge of locomotive sales 
in the St. Louis, Mo., area where he will be 
located. Frank M. Bosart has been ap- 
pointed eastern manager of locomotive sales, 


E. A. Foster 


‘with headquarters in New York. Robert 
Aldag, Jr., has been appointed sales engi- 
neer in the Chicago district, with head- 
‘quarters in Chicago. 

E. A. Foster as manager of the applica- 
tion engineering department of the Railroad 
Division, will have direct responsibilities for 
all locomotive application studies. Mr. Fos- 
ter is a graduate from the University of 
Illinois with a degree in railway electrical 
engineering. For the past 10 years he had 
been in the employ of the Electro-Motive 
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J. Weiffenbach 


Division of General Motors Corporation. 
In 1939 he was transferred to the Engineer- 
ing Department of Electro-Motive and for 
the past two years was locomotive per- 
formance engineer. 

J. F. Weiffenbach is a graduate of the 
University of Michigan with a degree in 


F. Ross, Jr. 


mechanical engineering. He joins the Fair- 
banks-Morse organization from the Electro- 
Motive Division of General Motors at 
LaGrange, Ill., where he was located for 
the past ten years, doing locomotive engi- 
neering and designing. 

Frank Ross, Jr., sales engineer in charge 


F. M. Bosart 


of locomotive sales in the St. Louis are, 
was at one time associated with the Temi. 
nal Railroad Association of St. Louis, where 
he had charge of Diesel locomotive oper- 
ation and maintenance. 

Frank M. Bosart comes to Fairbanks, 
Morse & Co. from the Electro-Motive Di- 
vision of General Motors, having had te 
years’ service with that division in varion 
capacities both in the service and sales de 


R. Aldag, Jr. 


partments. Previously he had been wit 
the Chicago, Rock Island and Pacific. 

Robert Aldag, Jr., is a graduate of Par. 
due University where he specialized i 
railway mechanical engineering. He started 
his career with the Erie and later joined 
the Chicago, Burlington & Quincy wher 
his duties for the past six years have ta 
to do with the operation and maintenant 


of Diesel locomotives. 
+ 


Paxton-MitcHELL Company—H. N. 
Dillon, service engineer for the Paxt« 
Mitchell Company, Omaha, Neb., has be 
appointed manager of the North East 
district, with headquarters as before # 
New York. 


+ 


AMERICAN BRIDGE Company - VIRGINA 
Brine Company.—Frank K. McDan, 
vice-president in charge of manufacturing 
operations of. the American Bridge Cor 
pany (a subsidiary of the United State 
Steel Corporation), has been elected prest 
dent of American Bridge and of the Vit 
ginia Bridge Company, with headquarters 
at Pittsburgh, Pa. He succeeds Leon 4. 
Paddock, who retired on July 1. 


+ 


INDUSTRIAL BRroWNHOIST (CORPORATION. 
—Max Riebenack III, manager of Ù 
Philadelphia (Pa.) office of the Industral 
Brownhoist Corporation, Bay City, Mich. 
has been elected vice-president in charg: 
of sales, with headquarters at Bay City 
succeeding James B. Hayden, who has te 
tired. The corporation has announced the | 
following additional changes in its sas 
organization: H. D. Wright, manager 0 
the New York office, becomes director 
sales for the eastern seaboard, with head- 
quarters at New York; C. H. White, dis- 
trict sales manager at Chicago, becomes 
director of sales for the southern and m 
ern portions of the United States, bii 
headquarters at Chicago; James A. Ptt 
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A day with an AMCCW inspector 
shows why... 


Take a typical working day for an AMCCW Resident Inspector. 
At an Association member’s plant, he inspects wheels for surface 
imperfections — at tread, flange, plate and hub. He reviews the 
casting record of individual wheels — mixture of cupola charge, 
melting operations, temperature of run, ladle treatment, pouring 
and annealing operations. 

He selects wheels for daily tests, makes tests with rigid adher- 
ence to AMCCW’s Code of Standards, and submits test reports and 
manufacturing records to the Association’s head Inspection Depart- 
ment in Chicago. There a double check is made and additional tests 
demanded if they appear necessary. 

Thoroughness like this helps to achieve the aims AMCCW was 


organized to achieve. 


230 PARK AVENUE, NEW YORK 17, N, Y. * 445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 


Organized to achieve: Uniform specifications — Uniform inspection — Uniform product 


pard continues as district sales manager 
of the central region, with headquarters 
at Cleveland, Ohio; A. P. Lyvers, assistant 
district sales manager at Chicago, becomes 
district sales manager, with the head- 
quarters at Chicago; Stanley See, recently 
released from the armed forces and for- 
merly in the sales department at Bay City, 
becomes district sales manager at Phila- 
delphia, Pa. 
+ 
ALLEGHENY LUDLUM STEEL CORPORA- 
TION.—Consolidation of the sales develop- 
ment and engineering service divisions of 
the Allegheny Ludlum Steel Corporation 
under the managership of W. B. Pierce, 
formerly manager of the sales development 
division, has been announced. The func- 
tions of the new department will be to co- 
ordinate and extend the company’s co- 
operation with users and fabricators of 
stainless steel on their problems of appli- 
cations and uses. Special attention will be 
given to the development of new markets 
for the introduction of new alloys. 
+ 
OakiTE Propucts, Inc.—J. C. Leonard, 
formerly manager of the Chicago division 
of Oakite Products, Inc., has been appointed 
sales manager of the company’s industrial 
marketing division, with headquarters in 
New York. 
+ 
UNITED STATES STEEL SUPPLY COMPANY. 
—Marcus J. Arelius has been elected sales 
vice-president of the United States Steel 
Supply Company, a subsidiary of the United 
States Steel Corporation. His headquar- 
ters are at Chicago. 
+ 
TENNESSEE COAL, Iron & RAILROAD Co. 
—A two-year expansion program at the 
Fairfield sheet mill of the Tennessee Coal, 
Iron & Railroad Co., Birmingham, Ala., a 
United States Steel subsidiary, has begun, 
which will result in the conversion of the 
mill from the hot-rolled process of pro- 
ducing sheets to the cold-rolled method. 
Equipment for the production of galvanized 
sheet metal in coils will also be added to 
the mill. 
Ld 
H. K. Porter Company.—The H. K. 
Porter Company has announced the acquisi- 
tion of the Brake Equipment & Supply Co. 
of Chicago, manufacturers of brake parts 
for railway locomotives and freight cars, 
and air brakes for export. Sales of the new 
acquisition will be handled by the Porter 
railway sales division. 
+ 
GREAT LAKES STEEL CORPORATION.—D. 
E. McGuire, formerly assistant to the gen- 
eral works manager, has been appointed 
chief engineer of the Great Lakes Steel 
Corporation. 
+ 
Hanton & Wison Co.—Walton R. Col- 
lins, president of the Walton R. Collins 
Company, has been appointed railroad rep- 
resentative for Hanlon & Wilson Co., Pitts- 
burgh, Pa., for a number of eastern rail- 
roads. 
+ 


New York BELTING & Packinc Com- 
PANY.—George G. Deverall has been ap- 
pointed sales representative of New York 
Belting & Packing Company in New Eng- 
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land, New York, New Jersey, and Eastern 
Pennsylvania. His headquarters will be at 
the company’s plant in Passaic, N. J., where 
he had been employed for 15 years pre- 
vious to military service. Walter E. Belcher, 
manager of the Dallas district at 3439 West- 
minster street, Dallas, Tex., has retired. 
Mr. Belcher has been succeeded by his 
former assistant, J. E. Conaway. 
+ 

Hunt-SprtteR MANUFACTURING Cor- 
PORATION.—Frank W. Lampton, formerly 
sales manager, has been appointed general 
sales manager of the Hunt-Spiller Manufac- 
turing Corporation, Boston, Mass. 

Frank W. Lampton was born in Fort 
Scott, Kan., in 1889 and is a graduate of 
Windsor Business College, Fort Scott. He 
began his career in 1907 as a machinist ap- 
prentice with the St. Louis-San Francisco 
at Fort Scott and served as a machinist 
from 1912 to 1915. He joined the Arcadia 
(Kan.) Coal & Mining Co., in 1915, as 


Frank W. Lampton 


master mechanic and in 1917 again became 
associated with the St. Louis-San Francisco. 
He served successively as night enginehouse 
foreman at Pittsburg, Kan.; general fore- 
man, Wichita, Kan.; general foreman, 
Thayer, Mo., and general foreman, south 
shops, Springfield, Mo. Mr. Lampton joined 
Hunt-Spiller in 1926 as representative in 
the southwest territory. He was appointed 
assistant sales manager in 1941 and sales 
manager in 1942. 
+ 
GrayBaR ELECTRIC Company.—John P. 
Lawton has been appointed northwestern 
district manager of the Graybar Electric 
Company. Mr. Lawton will have his of- 
fice at northwestern district headquarters 
in Seattle, Wash., where he has served as 
district sales manager since December, 
1944. 
+ 
BAKER-RAULANG Company. — Douglas 
L. Darnell, former sales manager, has been 
elected vice-president in charge of sales 
of the Baker-Raulang Company, Cleveland, 
Ohio. Mr. Darnell joined the firm’s sales 
staff after World War I and was ap- 
pointed sales manager in 1936. 
+ 
AUTOMATIC TRANSPORTATION COMPANY. 
—Jack A. McConnell, former employment 
and personnel manager for the Delco prod- 
ucts division of the General Motors Cor- 


poration, has been appointed sales repre 

sentative in the Columbus, Ohio, territory 

for the Automatic Transportation Company, 

149 West Eighty-seventh street, Chicago 

20, manufacturers of electric propelled mg 

terial-handling equipment. | 
+ 


OKONITE Company.—R. S. Keefer 
been appointed sales manager of the 0) 
ite Company, Passaic, N. J. He su 
the late Edward J. Garrigan, vice-presi 
in charge of sales. Mr. Keefer, fo 
assistant sales manager of the com 
Hazard insulated wire works divi 
started his career in the Hazard ins 
mill at Wilkes-Barre, Pa., in 1922, 
entering the sales department in which 
has been active for the past 20 years, 

+ 


PARKER APPLIANCE Company, — J], 
Murphy has been appointed manag 
distributor sales and D. A. Camera 
sistant general sales manager of the Pater 
Appliance Company, 17325 Euclid avemi, 
Cleveland, Ohio. 

. + | 

LAKE ERIE ENGINEERING CORPORATION — 
The Lake Erie Engineering Corporatiog 
Buffalo, N. Y., designers and manufacturer 
of hydraulic presses and special machinery, 
has taken over the Feller Engineering Com- 
pany of Pittsburgh, Pa., specialists in bhy 
draulic extrusion presses and allied lin, 
The activities of the former Pittsburg 
company will be carried on by Lake Ere 
as its Feller engineering division. K. Feller 
will be general manager, with headquarters 
in the Empire Building, Pittsburgh. 

+ 

S. Karren & Brotuers.—Ed Collins, 
Railway Exchange Building, Chicago, al 
Jack Armstrong, Russ Building, San Frat 
cisco, Calif., it was announced, are rept 
sentatives to certain key railroads {or 5 
Karpen & Brothers and the George B. Cros 
Company, manufacturers and distributors 


respectively, of Karpen  transportai 
seating. 

+ 
KENNAMETAL, INnc.—Kennametd, In., 


Latrobe, Pa., has opened a new Baltimore, 
Md., office for the selling and servicing 0i 
Kennametal tools, with Alfred A. Ande 
son in charge. The H & H Tool & Supt 
Co., 211 North Broadway, Wichita 4 
Kan., has been appointed a Kennametl 
agent in the Wichita area. The forme 
Detroit, Mich., and Cleveland, Ohio, s2% 
districts of Kennametal have been consoli- 
dated into a new central district. Ben“ 
Burgoon, district manager of the Deto 
area, has been appointed district manag“ 
of the new Central district, supervis® 
activities of the Toledo, Ohio, and Clev 
land branch offices, from his headquartt" 
in Detroit. Thomas O'Connell has We 
appointed agent for the South Atlant 
district, with headquarters in Ashevil 
N. C. 
+ 


Koppers Company.—E. J. McGehee 1 
been appointed sales manager of Kopp“ 
Company, Inc. Mr. McGehee, also a °° 
president of the company, in his new @ 
pacity will coordinate Koppers sales act" 
ties on a company-wide basis and will re 
tain his Pittsburgh, Pa., headquarters. 7 

E. J. McGehee first became associate? 
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HEAVY PAYLOADS 


... at passenger speeds 


` 


The Nickel Plate’s fleet of fifty-five Lima-built 2-8-4s enables 
them to maintain the necessarily fast schedules required by today’s 
freight demands. During the past five years, this railroad has 
been building up its motive power to enable it to handle maxi- 
mum payloads at a maximum of efficiency and economy. 


Freight train schedules are rapidly approaching the speeds of 
passenger schedules. Keep abreast of the times with power that 
is capable of meeting today’s ever increasing demands. 


D” Lima N 
MA LOCOMOTIVE WORKS < Lotamorive HP INCORPORATED, LIMA, OHIO 


INCORPORATED 
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with the Koppers organization in 1934 and 
since that time has served in various execu- 
tive positions in connection with the com- 
pany’s production and sale of pressure- 
treated timber for railway and utility work. 
He was appointed a vice-president in 1941. 
Before joining Koppers, Mr. McGehee was 
a production and sales executive of the 
Ayer & Lord Tie Company, which subse- 
quently was purchased and merged with the 
Koppers Company. He is a past president 
of the Railway Tie Association and a mem- 
ber of the Western Railway Club, the New 
York Railway Club, the Pittsburgh Rail- 


E. J. McGehee 


way Club, and the American Wood Pre- 
servers Association. He is chairman of 
the Wood Industry Advisory Committee of 
the Office of Price Administration and sec- 
retary and treasurer of the Eastern Rail- 
road Cross Tie Advisory Committee. 


Obituary 


Ernest DucHESNE, mechanical superin- 
intendent of all plants of the American 
Locomotive Company and its subsidiaries, 
died on August 25 at his home in Schen- 
ectady, N. Y. Mr. Duchesne was 67 years 
old. He was born in Napierville, Que., 
and .joined the Montreal Locomotive 
Works, an American Locomotive subsid- 
iary, in 1904. He was transferred to 
Schenectady in 1920 as general small-tool 
supervisor, and seven years ago was ap- 
pointed mechanical superintendent. 

+ 

Rosert E. FRAME, president of Stand- 
ard Car Sales, Inc., and vice-president of 
the Standard Car Truck Company, Chi- 
cago, died at his home in that city on Au- 
gust 7. Mr. Frame was born at Chicago 
on August 28, 1877, and received his edu- 
cation in the public schools there. He en- 
listed in the United States Army during 
the Spanish war, and in 1900 entered the 
employ of the Pullman Company. He 
resigned as freight-car estimator in Sep- 
tember, 1904, to go with the American 
Car and Foundry Company as freight-car 
estimator at St. Louis, Mo. By 1909 he 
had progressed to the position of mechani- 
cal superintendent, with supervision over 
the drafting and estimating departments, 
and then became sales engineer at Chicago. 
In 1912 Mr. Frame resigned to become 
assistant to the president of the Haskell 
and Barker Car Company, Michigan City, 
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Ind. In September, 1923, he resigned from 
the Pullman Car & Manufacturing Co., 
(successors to Haskell and Barker) to be- 


Robert E. Frame 


come one of the founders of the Central 
Brake Shoe & Foundry Co. Six years 
later this firm was absorbed by the Ameri- 
can Brake Shoe & Foundry Co., and Mr. 
Frame became associated with the Stand- 
ard Car Truck Company. In 1939 he 
founded Standard Car Sales, Inc., of 
which he later became president, and n 
1941 was elected vice-president of Stand- 
ard Car Truck. 
+ 


Grover F. ILGen, 58, vice-president and 
general sales manager of Airetool Manufac- 
turing Co., Springfield, Ohio, died on Aug. 
27 in University hospital, Columbus, Ohio. 
Mr. Ilgen had been associated with Aire- 
tool since its inception in 1930 by W. T. 
Hamilton, president of the company. Mr. 
Ilgen’s association with Mr. Hamilton began 
when the latter was connected with the 
Press-Republic, a newspaper in Springfield, 


G. F. Ilgen 


in the early 1900’s. He followed Mr. Ham- 
ilton to the Lagonda Co., as a draftsman. 
When the company was sold to the Elliott 
Co., in 1918, Mr. Ilgen started a business 
venture of his own. He rejoined Mr. Ham- 
ilton when the latter organized Airetool, 
serving both as engineer and salesman. 


CuHartes H. McCrea, president and a 
director of the National Malleable & Steel 
Castings Co. since September, 1942, died 


in Cleveland, Ohio, on August 24. Mr, 
McCrea was 56 years old. Mr. McCrea 
was born in Logansport, Ind., and was ; 
graduate of Purdue University in 1912 
He joined National Malleable in Toledo, 
Ohio, in 1913, as a special engineer. He 
advanced through many positions an 
served in various plants and sales offices 
including sales work in foreign countries 
He was a director of the Interlake Iron 
Corporation and of the Railway Business 
Association. 
+ 


WuLiam MARTIN WAMPLER, presiden 
of the Ellcon Company and the Nation! 
Brake Company, Inc., and eastern sals 
manager of the Morton Manufacturin 
Company, died in St. Elizabeth’s Hospital 
New York, on August 18. Mr. Wamper 
was 79 years old. He was born in Put- 
ville, Pa., and began work in the on- 
tion and maintenance departments i 
various street railways in 1891, serving 
successively with the Federal Street & 
Pleasant Valley Railway Company, the 
Duquesne Traction Company of Pitts- 
burgh, Pa., the Union Company of New 
York and the Atlantic Avenue Railroad 


W. M. Wampler 


Company of Brooklyn. From 18% © 
1898 he was assistant superintendent an 
superintendent of rolling stock for tk 
People’s Traction Company and the Unio 
Traction Company of Philadelphia. I 
1899, Mr. Wampler joined the Allentow 
& Lehigh Valley Traction Co. of Aller 
town, Pa. He entered the railway supply 
business in 1900 as a salesman of a 
trucks for the Peckham Motor Truck t 
Wheel Co., Kingston, N. Y., and in 1%, 
joined Sturat-Howland of Boston, Mas- 
as New York sales representative. He 
returned to Peckham Motor in 192 # 
vice-president in charge of sales, whic 
position he held until 1906 when he w3 
appointed sales manager, truck depart 
ment, American Locomotive Compat! 
With American Locomotive until the 0- 
ganization of the Ellcon Company in 1910, 
Mr. Wampler was elected vice-presid* 
of National Brake in 1928 and presides 
in 1940. He was a member of the Rai- 
road Machinery Club of New York, th 
New York Railroad Club, the New Ent 
land Railroad Club, the New York Ele: 
trical Society and the Engineers’ Ci? 
New York. 
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Locomotive 
odernization 
programs 
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@ It is especially important, in connection with locomotive 
modernization programs, to weigh carefully the possibilities of 
the Franklin System of Steam Distribution. 

There are no other changes or combinations of changes which 
you can make in existing motive power that will produce such 
fundamental improvements in locomotive performance. Without 
increasing fuel consumption or boiler capacity, you can increase 
horsepower at normal operating speeds by 20% to 40%. When 
this greater power is not being’ utilized, you will achieve fuel 
savings ranging from 20% to 40%. 

With the Franklin System of Steam Distribution, piston valves 
are replaced with fast-acting, lightweight poppet valves. This 
permits the use of larger steam passages. Separate control of 
intake and exhaust valve events permits late release and suitable 
compression even at shortest cutoffs. Efficiency of transforming 
steam into horsepower hours is materially improved. 

We would like to show you how this can be accomplished — 
practically — with your locomotives, either freight or passenger. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. | 


NEW YORK e CHICAGO o MONTREAL 


STEAM DISTRIBUTION SYSTEM ° BOOSTER ° RADIAL BUFFER ° COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS ° CAR CONNECTION 
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Exceptionally large die space adapts machine to a wide variety of set-ups 


BEATTY machines 


BEATTY NO. 11-B 
MULTIPLE PUNCH AND 
SPACING TABLE 


A BEATTY heavy duty punch, equipped with special 
tools, can handle the most complicated punching and slotting 
requirements in one pass through. It is an important unit in 
the complete line of BEATTY-ENGINEERED punches, presses, 
shears, bull-dozers and spacing tables extensively used in your 
industry. When you have a heavy metal working problem to 
solve let us give you the benefit of our long and intimate expe- 
rience in your field. 


BEATTY ies cue 
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Personal Mention 
General 


L. W. Downey, superintendent of a 
motive equipment of the Chicago, 
Island & Pacific at Chicago, has retire} 


M. C. Smarr, Diesel supervisor of 
Chicago, Rock Island & Pacific at Memphi 
Tenn., has been appointed superintend 
of automotive equipment, with headquart 
in Chicago. l 


Georce W. Covert, assistant gew 
superintendent of the Montour, has t 
appointed general superintendent with super 
vision over operating and mechant 
departments and headquarters as be 
at Coraopolis, Pa. ' 


E. C. MEINHOLTz has been appointed en- 
gineer of tests of the Missouri Paci, wth 
headquarters at St. Louis, Mo. 


James NAGEL, general superintendey 
with supervision over operating and me 
chanical departments of the Montour, d 
Coraopolis, Pa., has retired because d 
ill health. 


Diesel 


L. W. Van Nattan has been apponi 
supervisor of Diesel equipment of the ka 
sas City Southern, with headquarters 4 
Pittsburg, Kan. 


Master Mechanics and 
Road Foremen 


H. A. McFaypen, master mechanic of th 
Canadian National, at Edmonton, Alta, 1 
been transferred to Calgary, Alta. 


L. H. Cooper. has been appointed ise 
mechanic of the Atlantic Coast Line, wil 
headquarters in Jacksonville, Fla. 


Electrical 


F. A. Rocers, electrical supervisor ¢ 
the New York, New Haven & Hartior 
has been appointed engineer, electric ligtt 
ing and distribution, with headquarters 4 
before at New Haven, Conn. | 


Car Department | 


C. E. MILLER has been appointed su 
intendent, air-brake equipment and steal 
heat, of the New York Central at Na 
York. 


H. Sunni, division air-brake inspect 
of the New York Central at Avis, Pa, li! 
had his title changed to supervisor 0! i 
brakes and steam heat. 


W. R. McHenry, division air-brake 4 
spector of the New York Central at Gran 
Central Terminal, New York, has had 1 
title changed to supervisor of air bei 
and steam heat. 


E. F. Coorer, division air-brake inspec 
of the New York Central at Albany, N. Y; 
has had his title changed to supervisor ° 
air brakes and steam heat. 


J. H. RusseLL has been appointed a9% 
tant superintendent, air-brake equipment 
and steam heat, of the New York. 
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Our Interest Does Not End 
With The Delivery 
of Your Diesels 


OUR General Motors Diesel locomotives 

are built to run at peak performance at all 
times. But, being mechanical, they must be effi- 
ciently maintained and operated to assure that 
high degree of performance. 


Our Instruction Car is a familiar sight on cus- 
tomer-railroads the country over. It has given 
instruction to all classes of railroad personnel. 
Lower operating costs and higher efficiency have 
been the result. 


The Electro-Motive Diesel Locomotive School 
at La Grange serves much the same purpose in 
training the supervisory maintenance and oper- 
ating personnel of customer-railroads. 


Spacious, well-equipped classrooms are pro- 
vided. Modern teaching aids make the course 
interesting as well as instructive. Motion pic- 
tures, slide films, charts and cut-away equipment 
are used extensively. Near by in the plant, loco- 
motives in all states of construction are available 
for observation. 


With the additional instructors and classroom 
facilities now available in the new Service Build- 
ing, the school is in a better position than ever to 
serve our railroad customers. 


For full details, including a quick day-by-day look 
at the course, a brief, illustrated booklet is avail- 
able to any railroad man serving in executive or 
supervisory capacity. Write to D. H. Queeney, 
Service Manager, Electro-Motive Division, 
General Motors, La Grange, Illinois. 


This is only one of the plus values that goes with the purchase of General Motors Diesel locomotives. 


iY g 
RAL OTOR: 


Avoid 
HOT BOXES 


by applying 


Journal Box Packing Retainers 


ROBOT Packing Retainers maintain constant contact with the journal on the roughest 
track and through switching jolts. Avoids hot boxes and cut journals by — 


e e e keeping the packing in position in box and away from brass at 
all times preventing loose strands of waste, lint or grit from reach- 
ing the bearing. 


providing a clean, even film of oil along the full length of journal. 


40 railroads and private car lines have already made installations on high speed passenger 
cars, freight equipment and locomotive tenders. 


Prepare for difficult operating conditions in the winter 
weather ahead by applying ROBOT Retainers now! 


CHICAGO FREIGHT CAR & 


228 N. LaSALLE STREET. CHICAGO 1, 
SHOP AND YARDS: CHICAGO, IIL. © PUEBLO, COLO. 


PARTS CO. 
Lis 


.. for punching, 
slotting and 
notching of 

plates 


One-man Operation; Positive Control; 


Quick, Accurate Positioning 


Where runs are too short to justify the 
use of a spacing table, or where irregular 
plates must be handled, this modern 
Thomas Duplicator is ideally adapted. It 
affords rapid, precision duplication of 


holes, notches or slots, and will speed 

production in car-shops, bus and truck 

building plants and in numerous other 

fabricating operations in varied industries. 
Write for Bulletin 312 
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Haven & Hartford, with headquarters a 
New York. 


G. B. Gipson has been appointed assis. 
tant general car foreman of the Illinois 
Central at Centralia, Ill. 


L. H. ALBERS, supervisor of air brakes, 
of the New York, New Haven & Hartford 
at Albany, N. Y., retired on July 31. 


Shop and Enginehouse 


W. G. Cartson, general foreman, motive- 
power department, of the Erie at Dayton 
Ohio, has been appointed general forema, 
motive-power department, at Buffalo, N. ï 


J. G. Horpren has been appointed lubri- 
cation inspector of the Atlantic Coast Line 
with headquarters in Wilmington, N. C. 


Frank D. SIngaTH has been appointe/ 
general foreman at the Jacksonville Fk, 
shops of the Atlantic Coast Line. 


W. F. BLATCHFORD, assistant locomotive 
foreman of the Canadian National at Kam- 
loops, B. C., has been appointed district 
boiler inspector, with headquarters at Win- 
nipeg, Man. 


Joun GENTLES, locomotive foreman ¢ 
the Canadian Pacific at Bredenbury, Sask. 
has been promoted to the position of loo- 
motive foreman at Field, B. C. 


Davin Francis, locomotive foreman o 
the Canadian Pacific at Field, B. C, ka 
been transferred to the position of locomo- 
tive foreman at Winnipeg, Man. 


Obituary 


Georce T. JoHNsoN, who retired œ 
February 1 as assistant electrical engine! 
of the New York, New Haven and Hartford 
died of a heart ailment at his summer how 
at Hyannis, Mass., on August 26, at the ag 
of 70. A biography of Mr. Johnson + 
peared in the March issue in connec 
with his retirement. 


Trade Publication: 


Copies of trade publications described 
in the column can be obtained by wilt: 
ing to the manufacturers, preferably 
on company letterhead, giving title 
State the name and number of ti! 
bulletin or catalog desired, when it ! 
mentioned. 


Carpurizer-Nitriper.—Hevi Duty Ele 
tric Company, Milwaukee, Wis. A 28-pas 
illustrated bulletin, HD646, describes the 
construction and operation of this equipme 
in carburizing and nitriding small st 
parts subject to wear also gives specifica’ 
tions and pit layouts. 


Arr Repuctron Bookets.—Air Redw 
tion Sales Company, 60 East Forty-Secon 
street, New York 17. “Oxyacetylene Flom 
Processes and Arc Welding in Railros! 
Mechanical Operations,” a 48-page illustr" 
ed book, describes approved methods of & 
ing many shop maintenance and fabricaba 
jobs. “Safety Precautions Rules, 4 + 
page, pocket-size manual published by tbe 
Railroad Section, Technical Sales Divisio”, 
of Air Reduction, covers the “do's ane 
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Uy, 


...and You put hke 


Slack Action !—saboteur of rolling equipment and enemy of passenger 
comfort—‘‘HSC” Electro-Pneumatic Brake can help you defeat it. 


“HSC” Electro-Pneumatic Brakes embody electric control for simul- 
taneous, uniform application and release of brake force on every car 
in the train. Each brake does its equally proportional share of 
retarding—all working in harmony to stop trains smoothly and 
quickly. Definite by-product of this simultaneous and uniform brake 
action, is the disappearance of slack action. And, when slack 
action vanishes, passenger comfort mounts and maintenance costs 
go down. Both are factors in profitable railroading. 


=~ Specify this Westinghouse trio for Passenger Service: 

wo | “HSC” Electro-Pneumatic Brakes . . . for braking flexibility 
U Cri) to match modern train speeds, and unequalled smooth action 

Speed Governor Control . . . for regulating brake forces to 

wheel speeds 


“AP” Decelostat ...for wheel slip detection to keep the 
wheels rolling 


« Westinghouse Air Brake Co. 


WILMERDING. 


us the 
Auswer! 


TO YOUR PROBLEM 
OF GAUGING 
WATER TENDER TANKS 


wr 
*% 


WAVER TENDER GAUGE © 


The Midget Levelometer is a dial 
type hydrostatic tank gauge that 
responds- to slight changes in the 


amount of water being measured, yet ’ 


it is rugged in construction and es- 
pecially built to withstand the vibra- 
tion and shock to which all railroad 


equipment is subjected. 


OUTSTANDING FEATURES: 


1. Dial type, easy to read. 


Automatic indication when 
connected to a source of 
continuous air supply. 


Simple to install. 


A suitable length of \" 
pipe is all that is required 
within the tender tank. 


Designed and built by the 
country’s largest manu- 
facturer of Liquid Level 
Gauges. 


The I.C.C. has ordered all water tender 
tanks to be equipped with water level 
indicators not later than June, 1948. 
Here is an inexpensive and efficient way 
to meet the Commission’s requirements 
by equipping your tenders with Midget 
Levelometers . . . We can also furnish 
liquid level gauges for any of your 
stationary storage tanks. 


Write, wire or phone for a quotation 


and delivery date. 


THE LIQUIDOMETER corp. 


37'h Street, Long Island City I, N.Y. 
STillwell 4-1440 
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don’ts” for handling oxyacetylene and arc 
equipment. Shows clearly the care to be 
exercised when using gas cylinders, torches 


and regulators, hose lines, and generators. | 


Sections devoted to prevention of backfires 
and flashbacks, welding of tanks, safe prac- 
tices in the use of arc-welding equipment, 
etc., with notes on personal safety. 


SELENIUM RECTIFIER EQUIPMENTS. — 
Federal Telephone and Radio Corporation, 
Newark 1, N. J. Twelve-page illustrated 
booklet showing equipments, powered by 
Selenium Rectifiers, for d.c. requirements, 
together with specifications and ratings. 
Among the equipment pictured are indus- 
trial powe# supplies, general purpose bat- 
tery chargers, industrial truck and central 
station, battery chargers, electroplating re- 
quirements, cathodic protection equipments, 
telephone battery chargers, and round, 
rectangular and square rectifier plates. 

+ 


Propuction Drittinc.—Republic Drill 
and Tool Company, 322 South Green street, 
Chicago 7. Bulletin J-2 describes “Hyper- 
Drilling” with the new Republic “Jet” 
drill and “Jet” director, Hyper-Drilling be- 
ing described as a new technique for drilling 
holes in metal. 

+ 

PITTSBURGH FORGINGS AND GREENVILLE 
Sree, Car Propucts.—Pittsburgh Forgings 
Company, Coraopolis, Pa. “A Pictorial 
Record of Pittsburgh Forgings Company 
and the Greenville Steel Car Company,” a 
64-page booklet printed in color. Illus- 
trates typical products of the forge plants 
as produced for war and peace and reviews 
some of the outstanding war- and peace- 
time manufacturing facilities of the Green- 
ville Steel Car Company. 

+ 


Rop SeLecror CHArT.—Eutectic Weld- 
ing Alloys Corporation, 40 Worth street, 
New York 13. An 18-in. by 23-in. Rod 
selector chart lists Eutectic products and 
their suggested applications; gives bonding 
and remelting temperature for each alloy, 
as well as the Brinell hardness, and the 
strength in pounds per square inch of Eu- 
tectic “low temperature” welding alloys. 


Wrre-Rore CLıirs.—American Hoist & 
Derrick Company, St. Paul 1, Minn. In- 
formation card shows the correct method 
of fastening Crosby clips and gives appli- 
cation data. 

+ 

GRINDING MACHINERY AND GRINDING 
W unereLs.—The Bridgeport Safety Emery 
Wheel Co., Inc., Bridgeport, Conn. Sixteen- 
page Catalogue No. 146, printed in color, 
contains sections on horizontal face grinders, 
vertical surface grinders, knife grinders, 
floor-stand grinders, buffing lathes, cutlery 
grinders, cut-off machines, special grinding 
machines, and grinding wheels. 


Wuitinc Drop TABLES.—Whiting Corpo- 
ration, Harvey, Ill. Bulletin DTC-403, a 
36-page catalogue printed in two colors, 
illustrates and describes the construction, 
operation, special arrangements, accessories, 
and modified designs of Whiting drop tables 
for Diesel, electric, and steam locomotives. 
Gives also practical suggestions for pit con- 
struction and track layout. 
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THE WINE 


RAILWAY APPLIANCE CO. 
TOLEDO, OHIO 


ONE THOUSAND NEW TANK CARS SOON 10 
JOIN THE UTLX FLEET WILL BE EQUIPPED WITH 


UNIT TRUCKS 


In addition to 48 major rail- 


roads these private car lines 
use Unit Trucks— 
American Refrigerator Transit 


Barrett Division— 
Allied Chemical & Dye Corp. 


Cabot Carbon Company 
Dewey Portland Cement Co. 
Donner Hanna Coke Co. 
Fruit Growers Express : - i my r > 4 i i i 
General American Transp. Corp. y i L 2 {í 
Monsanto Chemical Company 
New England Alcohol Company 
Swift & Company 

Union Tank Car Company 
Western Fruit Express 
Westinghouse Electric & Mfg. Co. 


Wilson Car Lines 
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Want to know the secret why 
Byers Wrought Iron resists corro- 
sion ... why designers use it in 
the “hot spots where ordinary 
materials fail too soon . . . why 
it has helped to stave off repairs 
and maintenance in hundreds of 
punishing applications? 

You'll find the main answer in 
the photomicrograph, that shows 
how a minute piece of wrought 
iron, not much larger than a grain 
- of sand, looks when it is magnified 
100 times. Tiny fibers of ‘iron 
glass” (silicate slag) are threaded 
through the body of high-purity 
iron. As many as 250,000 of these 
threads are present in each square 
inch of section, making up from 1 
to 3% by weight of the material. 

When corrosion strikes, the fibers 
serve as a mechanical barrier, to 
halt and diffuse attack. This dis- 
courages the pitting and rapid 
penetration that are generally the 


56 


BYER- 


IRON 


cause of premature failures in ordi- 
nary materials. The fibers also help 
to anchor the initial protective 
scale, which shields the under- 
lying metal just as a scab protects 
a wound. 

Authorities are agreed that the 
primary reasons forthe unusual cor- 
rosion resistance of wrought iron 
is the combination of high-purity 
base metal, and glass-like silicate 
slag. No other metal duplicates 
the nature and composition of 
wrought iron ... and so no other 
metal duplicates the resulting 
service qualities. 


Here’s why 
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BYERS RON | 
resists 


corrosion 


Every engineer recognizes that 
the uncertainty of future costs and 
conditions makes it more important 
than ever to design for maximum 
durability. Our Engineering Serv- 
ice Department will be glad to help 
you apply wrought iron in the 
places where it can serve longe! 
for less. You will find full dimer- 
sional information in our General 
Catalog, sent on request. 

A. M. Byers Co., Pittsburgh, Pe. 
Established 1864. Boston, New 
York, Philadelphia, Washington, 
Atlanta, Chicago, St. Louis, Hous- 
ton, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 
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Two Electrical Sections and 


R.E.S.M.A. Meet at Chicago 


Electrical Section, Engineering Division 


Brae Annual meeting of the Electrical Section, Engi- 
neering Division, Association of American Railroads, 
was called to order at 9:30 a.m., Tuesday, October 22, 
1946, by Chairman J. M. Trissal, superintendent com- 
munication and electrical engineer, Illinois Central. After 
announcing that this was the first regular meeting of the 
Section held since 1941, he called upon J. B. Akers 
(chairman, Engineering Division, A. A. R.), chief engi- 


neer, Southern, to address the meeting. He called atten- , 


tion to the value of adding discussion to the compilation 
of reports and to the number of developments brought 
out during the war. 

Twenty-five years of normal development had been, 
in many cases, compressed into four,—much work now 
being required to assimilate and adapt these develop- 
ments to the railroads. He spoke specifically of electrical 
devices which permit the doing of things that were im- 
possible only a few years ago,—one of these being the 
measurement of stresses in rails and bridges. As an ex- 
ample of the importance of electrical work, he quoted a 
recently published statement to the effect that nearly 
everything on the railroads now has a wire on it. He 
concluded by saying that management makes policies, but 
that it remains with engineers to translate these policies 
into fact. 

W. S. Lacher, Secretary of the Section, reported on 
the activities of the Section, calling special attention to 
thee work done during the war under the chairmanship 
o£ D. B. Thompson, mechanical and electrical engineer, 
New York Central. This work, which received little or 
no publicity, accomplished much in the conservation of 
critical materials, developed the requirements of black-out 
lighting, produced emergency specifications for wire 
crossings, obtained radio channels for train communica- 
tion, etc. 

A suggestion was made that the Section should pe- 
riodically send out news bulletins covering new develop- 
ments of interest to the Section. It was decided not to 
do this because of the effective work being done by tech- 
nical publications. 

Following a brief discussion of the present status of 
State codes applying to wire crossings, the Section pro- 
ceeded with the presentation and discussion of its 
technical reports. 


Power Supply 


Four assignments reported on by the committee included (1) 
determination of useful life remaining in used dry batteries for 
trainmen’s hand lanterns, (2) power supply for communication 
equipment on cabooses and locomotives, (3) power for camp 
cars, and (4) economics of high voltage distribution within shop 
buildings. 
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Discussion of seven reports 
and presentation of a paper 
on lighting applications com- 
pressed into one-day session 


Determination of Battery Life 


The remaining life in a battery is determined by discharging 
it through a 16-ohm resistance for 1 minute. The panel for 
testing is shown in Fig. 1, and the circuit diagram in Fig. 2. The 
voltage unger load is a direct indication of the remaining hours of 
life left in the battery, and the voltmeter is calibrated to show 
the hours of life remaining in the battery. Where the testers 
are used, they are applied to batteries turned in by trainmen, and 
if the test shows there are less than 8 hours remaining life in the 
battery, a new one is issued. Results obtained have been highly 
satisfactory. Out of 52 batteries turned in during the week, at 
one location, 31 were returned to service with the resulting total 
saving of 781 hours of life. 


Power for Cabooses and Locomotives 


A study of power for train communication needs was made 
and reported on by R. J. Needham, mechanical and electrical 
engineer, Canadian National Railways. His findings show that 
communication standby needs range from 100 to 300 watts, and 
operating needs from 200 to 600 watts. On steam locomotives 
this can usually be taken from the steam turbine-driven gen- 
erator, when it has a total capacity of 1,000 to 2,000 watts. Where 
the capacity is insufficient, a 500 to 1,000-watt unit is usually in- 
stalled. 

It is possible to have a generator which will deliver the desired 
117-volt, 60-cycle, single-phase power, and when the power is 
originated at 32 or 64 volts d.c., it may be converted by means 
of vibrator-inverters, rotary-inverters, dynamotors, or motor-gen- 
erator sets. On Diesel-electric locomotives, the required power is 
usually obtained from the control battery and auxiliary gen- 
erator. 7 

On cabooses, power is generated variously by means of axle 
generators, and various types of internal combustion engine- 
driven generators. One road is experimenting with a variable 
frequency, axle-driven induction alternator, operated in con- 
junction with a rectifier and battery. 

Wayside power is needed for charging batteries on cabooses 
where power is taken from the truck axle. In one case, an 
electric welding set is used for this purpose, with charging out- 
lets placed at convenient locations. Several railways are using 
portable engine-driven charging sets, and an energized third 
rail for charging has been suggested, but the report questions 
the practicality of such an installation. 

It is also suggested that where motor generators or rotary con- 
verters are used between the battery and the radio sets, they could 
be driven over-speed sufficiently to produce a voltage that would 
charge a battery. This could be done in the terminal by means 
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Fig. 1—View of the battery tester 


of a separate motor or by driving the a. c. machine from standby 
power and raising the excitation on the d.c. machine sufficiently 
to charge the batteries. Mr. Needham sums up his investigation 
as follows: 

Of the seven railways communicated with, four were employ- 
ing axle-driven generating equipment for a power supply for 
cabooses, with a 32-volt battery for standby, although some 
of these were also trying out internal combustion engines, but 
there was no uniformity in the practice as yet. 

It would appear desirable to have 117-volt a.c., 60-cycle way- 
side service near the caboose track in the yard so that when 
communication is required between the train crew and the 
yard office or dispatcher when cabooses are tied up, no power 
will have to be taken from the standby battery; also when 
internal combustion engine-driven generators are used they can 
be shut down while the cabooses are tied up in the yard. 

No wayside power service is required for locomotives. 

So many different arrangements for a power supply for the 
caboose radio equipment are now on trial, all of which have some 
merit and none of which might be considered as final, it would 
not be desirable at this time to make any definite recommenda- 
tions as to a means of providing wayside power service for radio 
equipped cabooses. If internal combustion power equipment is 
found to prevail, no battery charging wayside service is re- 
quired. 


Power Supply for Camp Cars 


The proper method of supplying power to camp cars from 
local circuits is reported upon by H. A. Hudson, signal and elec- 
trical superintendent, Southern Railway, as follows: 

In recent years the use of electric power for lighting and the 
operation of tools in camp cars has greatly increased, with the 
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Fig. 2—Wiring diagram for the battery tester 
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result that the method of supplying power requires more atter- 
tion to assure dependable service and to eliminate fire hazards, 

Because camp cars are frequently moved to different points 
on the railroad, it is necessary that the power supply arrange- 
ment be of a portable nature. Therefore, each camp car outi 
should be equipped with a rubber covered connecting cord of suff- 
cient capacity and length. Also, a switch and overload protection 
should be provided at the camp cars at the point where the port- 
able cord terminates. 

There are locations on certain tracks on the divisions where 
camp cars are regularly placed. At such locations, a permaner: 
load center should be established with proper switching and over- 
load protective devices. One or more plug receptacles should be 
permanently attached to a pole or switch box in order that the 
portable cord which is connected to the camp cars can be plugge/ 
into the appropriate receptacle by a member of the camp a 
personnel. 

At outlying points where camp cars are regularly placed nz 
stations or other buildings, which are wired for electric powe, 
one or more independent branch circuits of sufficient capi 
and properly fused should be installed with a plug recepi: 
located at some convenient outside point. This will perè tir 
portable cable which is used by the camp outfits to be comi 
to the power supply and insure safe and dependable servic: 

The following precautions must be observed in supplying čs- 
tric power to camp cars: 

1. Lighting and power circuits for camp cars must not be o+ 
nected to a power supply except at locations approved by tx 
proper authority. . 

2. Camp car wiring must be installed in accordance with tk 
National Electrical Code and the work performed by qualified 
electricians. The cars must be equipped with a main switch ani 
overload protective device of the proper capacity. 

3. A Type S rubber-covered portable cord with proper plus 
and receptacles and having sufficient capacity must be used fo 
connecting the cars to the power service. Twisted pair or cot 
wire should not be used for this purpose because of the pos 
bility of grounds or failures. The plug receptacle at the œ 
should be so arranged that in the event cars are moved wit 
connection is made, the cord will automatically disconnect fa 
the supply source without damage to the equipment and with 
exposing connections which would be hazardous. 

4. Camp cars must not be connected to branch circuits at built 
ings when such circuits are in use for other service. Also, the 
must not be connected to open wire distribution lines unless &¢ 
connection is made by a qualified electrician who is familiar w 
load conditions of the line. Such connections must be mat: © 
accordance with code regulations. 

5. The power supply for camp cars must not be conne 
to automatic block or highway crossing signal control circuits 


High Voltage Shop Power Distribution 


The economics of high voltage distribution within shop biu 
ings was studied and reported upon by S. D. Kutner, assistant 
engineer, New York Central Railroad. The general advantags 
of such power distribution are listed by Mr. Kutner as follows: 

The high voltage system of distribution can more easily te 
applied to new shop installations but it can also be applied t 
the modernization of existing shops. The most modern way 
distributing electric power within a shop is by means of the lat 
center system which is built around factory-assembled unit stò 
stations for transforming power from distribution voltage to ttl 
zation voltage. Delivered ready to install near the center 
electrical load areas, they cut weeks of time ordinarily required 1” 
installation. f 

However, even greater savings in time can be realized by us"! 
standard equipment in standard arrangements. Actual experien 
demonstrates that such a system can be designed, purchased 2% 
installed, and placed in operation in one to six months’ less t™ 
than is ordinarily required. f 

In the load-center system, power is distributed at relative! 
high voltage (2.4 to 13.2 kv.) within the shop to load-center 0! 
substations located, as already stated, near the centers of elec- 
trical load areas. There it is stepped down to utilization voltas 
(below 600 volts) and distributed to the loads through draw-out 
air circuit breakers and short secondary feeders. By kee?! 
the heavy secondary feeders to the minimum length, considerably 
less copper is required and the performance of motors. lamps 
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c.. is materially improved by the resultant reduction in voltage 
rop. 

Following this introduction, Mr. Kutner describes and illus- 
ates several more advantageous arrangements of substations and 
reuits, and concludes by showing the considerable copper sav- 
igs made possible by load center distribution. 

The report is signed by C. P. Trueax, (chairman), assistant 
ectrical engineer, Illinois Central; S. D. Kutner, (vice-chair- 
an), assistant engineer, New York Central; R. Beeuwkes, elec- 
ical engineer, Chicago, Milwaukee, St. Paul & Pacific; H. F. 
rown, engineer electric traction, New York, New Haven & 
‘artford; H. A. Hudson, signal and electrical superintendent, 
outhern; R. J. Needham, mechanical and electrical engineer, 
anadian National; J. A. Shaw, general electrical engineer, Ca- 
idian Pacific. 


Discussion 


Referring to that part of the report which outlines the means 
xw testing trainmen’s batteries, Chairman Trissal said the Il- 
nois Central spends $53,000 a year for such batteries, and that 
etween 25 and 40 per cent of this cost could be saved by the 
‘st methods shown in the report. Representatives of other 
oads reported on other types of testing which have been used, 
ut it was the consensus of opinion that the method shown in 
he report was better than any other developed previously. 
The question of power for camp cars produced the fact that 
1e Baltimore and Ohio has recently placed in service two trains 
sed by the Signal Department in which the primary source of 
ower consists of gas-engine-driven generators. These trains are 
so equipped with necessary couplers and connectors and pro- 
ctive devices for obtaining power from wayside lines. In some 
ises such cars‘have been the cause of trouble because their 
ower circuits have been connected to 440-volt signal power 
nes. A question was raised as to whether 480-volt lighting cir- 
aits should be used as a source of power, but it was agreed 
at the maximum should be 220 volts. 

A paper on power requirements for Diesel-electric locomotive 
pair shops by H. F. Brown, engineer electric traction, New 
‘ork, New Haven and Hartford, was presented as a supplement 
> the report. It was suggested that in such shops, the necessary 
«£. power might be obtained by the use of ignitron rectifiers 
nd that electric or oil-fired steam generators might supply the 
mited amount of steam necessary for cleaning filters and other 
quirements. 


Electrolysis 


For nearly four years, the Committee on Electrolysis has been 
onducting tests on the electrolytic corrosion of steel in concrete. 
iteel specimens encased in concrete cylinders of varying thick- 
ess, with varying diameters and coatings, were buried in the 
round and subjected to a potential of 25 volts d. c. Reports on 
iese tests were published in the December, 1944 and January, 
46 issues of Railway Mechanical Engineer. 

These tests showed that asphalt waterproofing was very effec- 
ve in preventing electrolytic corrosion; that the thickness of the 
mcrete covering or use of admixtures was not particularly ef- 
ctive; and that the use of steel encasement resulted in deteriora- 
on of the concrete for the particular conditions of the test. 

In addition to the electrolytic corrosion of the steel, it was 
und that the concrete surrounding the steel had deteriorated in 
e tests, and a study of the deteriorated concrete indicated that 
is was due to sulfate attack. Accordingly, plans were made 
install a second series of tests during 1946 to determine the 
nefits from using sulfate-resisting cement, the effect of a com- 
etely enclosed steel encasement, the electrolyte corrosion of 
ainless steel, the effect of using emulsified asphalt in the con- 
-ete, and to develop practical means of pouring concrete in 
sphalt-lined forms. 

It is expected that the installation of the second series of tests 
‘ill be completed by October of 1946. A constant d.c. potential 
f 25 volts will then be maintained on the test specimens as was 
one previously, and current flow readings will be taken 
eriodically. It is hoped that the results of this second series of 
ests will be available for the committee report next year. 
The report is signed by A. E. Archambault, (chairman), 
ssistant engineer, New York Central; H. P. Wright, (vice- 
‘hairman), assistant electrical engineer, Baltimore & Ohio; R. 
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Beeuwkes, electrical engineer, Chicago, Milwaukee, St. Paul & 
Pacific; Paul Lebenbaum, electrical engineer, Southern Pacific; 
G. K. Shands, general foreman, Virginian; J. M. Trissal, super- 
intendent communication and electrical engineer, Illinois Central; 
S. M. Viele, assistant engineer, office of electrical engineer, 
Pennsylvania. 


Discussion 


The question was raised as to whether piers under great depths 
of water (200 to 500 ft. being cited), which could not be reached 
after they were installed, might be subject to disintegration 
caused by electrolytic corrosion of the re-enforcing steel. It was 
explained that the type of corrosion being studied was present 
only in those places where there were stray d.c. currents and 
that this would be highly improbable in piers of this kind. Such 
corrosion can be caused in the vicinity of street car lines, and on 
the Illinois Central it has necessitated changing out all guy 
anchors. 

Concerning the use of cathodic protection of buried metal 
structures, the question was raised as to whether or not con- 
sideration should be given to the allocation of power costs since 
power is required for such protection. This is a matter of prin- 
cipal concern to pipe line companies, and members of the Section 
suggested that the roads do not participate in the discussion 
of this matter, but that the Section be kept informed of work 
being done in this field. 

In discussing anodic protection of water tanks, one member 
described a tank which had pitted badly. Each leak was re- 
paired by drilling and tapping the hole and fitting the hole with 
a pipe plug. After approximately 1,000 plugs had been used for 
this purpose, anodic protection was applied and corrosion stopped. 

The question of whether or not electric switch heaters should 
be connected by means of plugs and receptacles, or wired solidly 
to the supply circuit, brought out the fact that the plug-in type 
does not find favor among the members. 


Illumination 


Under the heading of illumination, the committee presented a 
reprint of an article on recent lighting installations in shops and 
offices on the Pennsylvania, which appeared in the July, 1946, issue 
of RarLway MECHANICAL ENGINEER. This article, with a num- 
ber of photographs, shows notable examples of good lighting 
for shops and offices. In several cases, illumination levels have 
been trebled without increasing power consumption, and in some 
instances unique advantage has been taken of the potentialities of 
high intensity mercury and fluorescent light sources. 


Lighting of Engine Terminal Facilities 


A description of new lighting in the West’ Burlington, Iowa, 
shops of the Chicago, Burlington & Quincy Railroad, is included 
in the report to cover the committee’s assignment on the lighting 
of engine termina! facilities. This section of the report, which 
follows, was prepared by J. E. Gardner, electrical engineer, Chi- 
cago, Burlington & Quincy. 

This shop was built as a machine and erecting shop for steam 
locomotive repairs. The buildings, 310 ft. wide by 792 ft. lo 
is divided into four bays,—a light machine bay, 70 ft. wide: 
an erecting bay, 100 ft. wide, with three longitudinal pit tracks ; 
a north heavy machine bay, 70 ft. wide; and a south heavy 
machine bay, 70 ft. wide. 

As the railroad has many Diesel-electric locomotives in serv- 
ice, it was decided to remodel the south heavy machine bay as a 
Diesel-electric locomotive machine shop and for the present to use 
one of the three tracks in the erecting shop for such locomotives. 
This bay was partitioned off from the erecting shop in order to 
have an especially clean shop for the Diesel-electric repairs. The 
machines located in this area were moved to other parts of the 
shop and new machinery and equipment installed. Separate rooms 
were partitioned off from this shop for Diesel engine test room, 
Office, store and cleaning department. 


Nature of the Old Lighting 


The entire shop had been lighted previously with incandescent 
lamps, in porcelain enameled reflectors giving from 3 to 5 foot- 
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candles on the horizontal working plane. As three of the four 
bays were equipped with traveling cranes, the lighting fixtures 
were hung at the roof truss level. In connection with the shop 
conversion, it was decided to modernize the entire lighting sys- 
tem of the shop. 

Electric power is generated locally at the shop power plant 
and the kilowatt capacity available for lighting was limited. In 
o-der to obtain the best lighting possible without installing new 
underground feeders across the entire shop or new longitudinal 
feeders overhead or making the demand too high, it was decided 
to light the building with type “H” mercury lamps but with a 
sma‘! percentage of incandescent lamps in each bay to furnish a 
certain amount of white light and to protect against all of the 
lights going out in case of a momentary dip in voltage. War- 
time restrictions precluded even the consideration of fluorescent 
lights for the overhead fixtures. 

In the light machine bay, the fixture spacing was not changed 
but the fixtures were suspended from the roof truss instead of 
from the roof timbers. One hundred of the one hundred and 
forty-two 300-watt incandescent fixtures were replaced with one 
hundred fourteen 400-watt low bay mercury fixtures with pris- 
matic glass reflectors. 

In each of the other machine bays, the three rows of 500-watt 
fixtures on 27 ft. 4 in. centers were replaced with four rows 
of 400-watt mercury fixtures on 22 ft. centers and, in addition, 
a row of 750-watt incandescent fixtures on 54 ft. 8 in. centers over 
the center aisle. High bay prismatic glass reflectors were used 
for the 400-watt mercury fixtures in these bays. 


Large Mercury Vapor Lamps 


In the erecting shop with its three longitudinal tracks, the light- 
ing was first laid out on the general basis of maintaining the four 
ross of fixtures, using twin 400-watt mercury vapor lamps in 
each row and spacing them 22 ft. apart after a test. However, it 
was decided to use 3,000-watt mercury lamps for the two center 
rows, staggering them and locating them 88 ft. apart. With the 
51-ft. mounting height and the fixtures 35 ft. from the sides of 
this bay, these 3,000-watt lamps in porcelain enameled reflectors 
give very good distribution for erecting shop operation. Re- 
flectors with medium distribution, instead of smaller units which 
gave a wide spread, were thought to be better fitted to light 
the space between the outer tracks and the sides of the bay. 

As the south side was partitioned off from the new Diesel ma- 
chine shop, it received no light from the side, either natural or 
artificial; hence it was decided to mount a row of angle reflec- 
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Lighting in 


the erecting shop 
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Section and part plan of the shop 


tors with 500-watt incandescent lamps every 22 ft. under th 
lower crane rail, or avout 18 ft. above the floor, to light the sé 
of the Diesel-electric locomotive on the adjacent track. Ang 
type steel enameled reflectors released from the former ov! 
head lighting were used here with 500-watt incandescent lamp 
and the lights switched independently from the overhead lights 
which consist of 400-watt mercury vapor lamps at 22-ft. spang 
using medium distribution, high bay alzak reflectors with tet 
pered glass covers. g 
On the north side of the erecting shop, there is no partit% 
and twin 400-watt mercury vapor lights are used every 22 ft 


Local Lights Provided 


A general illumination of around 20 footcandles on the horizor 
tal plane was planned and obtained for the entire shop. In adie 
tion, there are available local lights at a number of machines 
where high precision work is done, and fluorescent floor stands 
for use over the benches in the electric shop, etc. 

The two rows of 3,000-watt reflectors down the center of 
the erecting shop have sufficient spread to give good lighting 0" 
the vertical plane on the sides of locomotives in the shop, and t 
is thought that they are better in this respect than a larger n% 
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ber of 400-watt concentrating reflectors would be and their initial 
cost and maintenance are lower. 

There had been complaint of poor lighting under the traveling 
cranes, consequently all cranes were equipped with lights under- 
neath, using spring suspended prismatic glass reflector crane 
lights. 


Intensity of Illumination 


The following illumination was obtained on a 36-in. horizontal 
plane, the tests being made with a Weston sight meter with Viscor 
filter, after the lights had been in service for a few weeks: 


~ Average 
Footcandles 
LOCATION 
Light machine bay (mercury vapor lights) ........ 16 
North heavy machine bay (mercury vapor lights) ..... 22 
Diesel machine bay (mercury vapor lights) .......... 19 
Erectinc Bay 
Between: ‘tracks® cost s.cudis wae dante eSdale sansticteenl 20 
North side between track and columns ................ 19 
South side between track and columns 17 


Power Distribution 


Electricity is generated in the shop plant at 450 volts, three 
Phase, 50 cycles and, with the former distributing system, each 
third of the shop had a separate transformer, reducing the voltage 
to 115/230 volts, three wire, with lighting panels on the outside 
wall of the light machine bay and on columns on each side of 
the erecting shop. Three-wire feeders were installed to the latter 
Panels in conduit under the shop floor. In order to provide addi- _ 
tional capacity, these underground feeders were cut over to 460 
volts, three phase, and dry type transformers installed, wired in 
Star, at each side of the erecting shop, the panels there being re- 
Placed with 4-wire, 115-volt panels except for the 3,000-watt mer- 
cury fixtures which are controlled individually by separate cir- 
cuit breakers at 460 volts, the circuit breaker panels being located 
beside the others at each side of the erecting shop. As the 
Diesel-electric machine shop was partitioned off from the erecting 
shop, separate circuit breaker panels were installed for that shop. 

Three-wire, 115/230-volt distribution was retained for the light 
machine bay but with new circuit breaker panels and single lamp 
transformers on the 400-watt mercury vapor fixtures. Tu-lamp 
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transformers were used so far as possible on the 400-watt mer- 
cury vapor fixtures in the rest of the shop. As the overhead 
longitudinal runs of circuit wiring were all three-wire, and as 
115 volts was required for miscellaneous lighting and for exten- 
sion cords, this voltage was retained for all of the circuits feeding 
the 400-watt mercury vapor lamps. 


3,000-Watt Mercury Vapor Lamps for High 
Bay Lighting 


The last part of the report describes an assembly shop of the 
General Electric Company, at Philadelphia, Pa., in which 3,000- 
watt mercury lamps, in open-end reflectors, mounted, 40 ft. 6 in. 
above the floor, are used to produce maintained illumination 
of approximately 60 footcandles. 

The report is signed by E. R. Ale, (chairman), office of elec- 
trical engineer, Pennsylvania; L. S. Billau, (vice-chairman), elec- 
trical engineer, Baltimore & Ohio; J. E. Gardner, electrical engi- 
neer, Chicago, Burlington & Quincy; H. A. Hudson, signal and 
electrical superintendent, Southern; S. D. Kutner, assistant engi- 
neer, New York Central; G. L. Sealey, assistant engineer, Read- 
ing; C. A. Williamson, electrical engineer, Texas & New Or- 
leans. 

Discussion 

Consideration of the report on illumination raised the question 
of how many germicidal lamps would be required to assure 
satisfactory air conditions in a wash room, 10 ft. square. A 
manufacturers’ representative stated that two 30-watt lamps 
would be sufficient, i.e., one for each 50 sq. ft. of floor area. 

At the request of the committee, H. H. Helmbright, railway 
lighting division, General Electric Company, prepared and pre- 
sented a paper on lighting which was well illustrated with lantern 
slides. The following is an abstract of Mr. Helmbright’s paper: 

World War II definitely helped to establish lighting as a must 
and a practically indispensable tool of industry. One can weli 
imagine the handicaps that the aviation industry would have 
been burdened with had they not been provided with adequate 
lighting to permit 24 hour production. Acres of manufacturing 
areas in this industry alone were equipped with modern lighting 
systems, providing footcandle levels of 50 to 100, and in some 
instances, 200 or more footcandles on the working plane. In 
fact, World War II might easily have been lost without good 
lighting in those industries essential to successful prosecution 
of the war effort. 

The fluorescent lamp was made available in 1938, and with 
its 4 to 1 efficiency advantage as a producer of light over the 
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conventional filament type lamp enabled industry to save a con- 
siderable amount of power and at the same time supply adequate 
lighting. 

Since the year 1936, the U. S. lighting load (including filament 
and fluorescent lamps) has increased better than two and one- 
half times. Due to the improved efficiency of fluorescent lamps, 
the light output throughout the country has increased more than 
3 to 1. This is the only mature industry which has shown such 
growth over a similar tên year period. Only during the past 
several years have the railroads of the country decided to take 
lighting seriously. 

One can enter almost any of the country’s roundhouses or 
other railroad shops and still find workmen trying to go about 
the task of seeing by using that ancient, smoky, oil soaked torch 
In these days, such practice doesn't indicate progress such as 
found in other fields. Furthermore, where railroad facilities are 
provided with lighting systems, very little effort is directed 
toward the cleaning or maintenance of the lamps and equipment. 
This, in general, can be said of railroad lighting installations 
in locations other than shops, such as stations, offices, etc. As 
a result, the greater portion of the original investment is lost. 
The housekeeping has not been very good. 

However, some of our railroads are beginning to take good 
lighting seriously. Your attention is directed to photographs 
shown in this year’se annual report of your Committee on Il- 
lumination. Real progress and the sense of appreciation of good 
lighting are indicated. 

Shortage of labor and material at present is holding up pro- 
duction, but you can look forward to new and better light sources. 
The available types of fluorescent lamps will include those which 
start instantly without the usual lag required to preheat the 
cathodes. Fluorescent lamps in circular form to be known as 
circline lamps will be produced. 

New colors of phosphors that are more suitable and pleasing 
will become available. The 4500 white fluorescent lamp is now 
being supplied in limited quantities. In general, it can be ex- 
pected to replace the present 3500 deg. white lamp. Its color 
is between the 3500 deg. white and the daylight lamp. 

The relatively new line of lamps known as “slimline” will 
come into greater use and will be available in 42, 64, 72 and 
96 inch lengths. These lamps are adaptable to continuous row 
and cove lighting and other instances, where the architecture 
of station interiors or similiar locations, requires a long unbroken 
light source and where space is limited. They are instant start- 
ing and can be operated at either 100 or 200 milliamperes. 

A development announced during the war period is the 3,000- 
watt mercury lamp, better known as the H-9. This lamp, de- 
livering approximately 120,000 lumens, is particularly adapted to 
large area, high bay locations such as erecting shops and other 
similar locations. 

In time to come, a large variety of fluorescent lighting fixtures 
incorporating developments resulting from war time efforts will 
be produced. Both plastics and perforated metal will play a 
large part in fixture fabrication. This means less weight and 
possible lower costs, as well as a more attractive fixture. 

Germicidal lamps developed just prior to the war fit into the 
picture of the future. The railroads will eventually use them 
in treating the air in station areas, particularly in rest rooms, 
washrooms and waiting rooms. Developments are now under 
way to adapt them to passenger car air conditioning systems and 
water coolers. They are available at the present time in limited 
quantities in several wattages. In general, they operate from 
the same auxiliary equipment used for fluorescent lamps of cor- 
responding wattage. Some manufacturers are about to announce 
a combination fluorescent and germicidal fixture. 

Mr. Helmbright then presented the slides and concluded by 
saying, “You pay for good lighting whether you buy it or not.” 


Protective Devices and Safety Rules 


The committee reported on all of its three assignments. These 


had to do, respectively, with (1) prevention of electric sparks, 


where inflammable materials are loaded, (2) special protection 
where there is evidence of stray electric currents and (3) pro- 
visions required where wire lines pass over oil and gas storage 
and handling facilities. Work on the first two assignments was 
limited to revision of the Manual, while that on the third com- 
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prises recommended practice that is offered for adoption and pub- 
lication in the Manual. The recommendations for this third con- 
dition are as follows: 

General—l. Where any wire line is within 20 ft. of the tank 
opening the use of a metallic gauging rod is prohibited. 

Location af Tanks or Tank Cars—1. Wherever possible, sta- 
tionary tanks shall not be located under or near any wire lines. 

2. When the contents are being gauged or transferred, tank 
cars, wherever possible, shall not be located under or near any 
wire lines. 


3. Where tanks (or tank cars) the contents of which are being | 


gauged or transferred, are necessarily located under or near wire . 


lines having a span length of 150 ft. or less, and operating at a 
voltage not exceeding 550 volts between conductors, the following 
rules shall be observed: (a) Where wire lines pass overhead, 
there shall be a minimum vertical clearance of 8 ft. at 60 deg. F. 
between the wires and the tank. (b) Where wire lines pass 
nearby and do not have the minimum vertical clearance specified 
above in paragraph 3-a, there shall be a minimum horizontal clear- 
ance of 8 ft. between the wire lines and the tank. (c) Openings 
in tanks shall be at least 6 ft. distant horizontally from any over- 
head wire lines. 

4. Where tanks (or tank cars) the contents of which are being 
gauged or transferred, are located under or near wire lines haring 
a span length in excess of 150 ft. or operating at a voltage in 
excess of 550 volts between conductors, it is recommended that 
special studies be made by qualified persons and such additioml 
clearance provided as necessary to give adequate protection. 

The report is signed by J. E. Gardner, (chairman), electrical 
engineer, Chicago, Burlington & Quincy; J. M. Trissal, (cice- 
chairman), superintendent communication and electrical engineer, 
Illinois Central; D. M. Burckett, electrical engineer, Boston & 


Maine; H. F. Finnemore, chief electrical engineer, Canadian Na- - 


tional; S. W. Law, signal engineer, Northern Pacific; Paul 
I.ebenbaum, electrical engineer, Southern Pacific; E. G. Stradling, 
superintendent telegraph and signals, Chicago, Indianapolis & 
Louisville; S. M. Viele, assistant engineer, office of electrical 
engineer, Pennsylvania; R. P. Winton, welding engineer, Nor- 
folk & Western. 


Track and Third-Rail Bonds 


With relation’ to the application of welded type bonds, and 
injury to bonds due to rail-end welding and methods of prever- 
tion, the committee offers the following information, based on 
the experiénce of a number of railroads: 

1. Less damage to bonds is caused by building up rail ends Iy 
electric welding than when gas is used, because less heat i 
generated and because the arc cap be more readily controlled 

2. The wet asbestos pack constitutes effective protection, but 
is seldom used. 

3. In the end, removal of the bond, if of the sighal type, is the 
only certain method of preventing injury. 

For the purpose of providing rail-head pin-type bonds and 
track connectors for the bonding of track rails (where applicable) 
in electrically operated systems, the Electrical Section 
adopted, by reference, the mechanically applied rail-head type 
bond covered by Signal Section Specification 179-45, except that 
Paragraph 1, Purpose, thereof shall read: . 

This specification is for the purpose of providing mechanically 
applied rail-head pin-type bonds and track connectors for track 
circuits carrying return propulsion current. 

Also that references to Drawing 1048 in Paragraph 2 and Para- 
graph 5, shall be deleted and replaced by reference to the Elec- 
trical Section drawing which is presented with the report. — 

The report is signed by Paul Lebenbaum, (chairman), electrical 
engineer, Southern Pacific; A. B. Costic, (vice-chairman), elec- 
trical engineer, Delaware, Lackawanna & Western; W. P. Bo- 
vard, manager, Rail Bond Division, Ohio Brass Company; H. H 
Febrey, supervisor, Specialty Sales, American Steel & Wire 
Company; C. G. Lovell, assistant electrical engineer, Chicago, 


` Milwaukee, St. Paul & Pacific; H. G. McMillan, assistant eng- 


neer, New York Central; C. R. Wadham, assistant engineer, 
Illinois Central; L. C. Walters, assistant to vice-president, $! 
and electrical, Southern; R. C. Welsh, foreman, office of elet- 
trical Engineer, Pennsylvania. 
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Discussion 
It was pointed out that the committee’s recommendation of 
pin-type bonds called for drilling holes at equal distances from 
the center of the joint. On the New Haven, these holes are 
drilled asymmetrically, permitting the use, if desired, of two 


instatied 
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Details of rail-head pin-type bond 


overlapping bonds of equal length. When the rails are drilled 
for only one bond, one of the holes is nearer to the end of the 
rail than the other. This was accepted as good practice. The 
committee was given sanction to revise the drawing to provide 
for double bonding. 


Design of Indoor and Outdoor 
Substations 


The work of the committee has been concerned essentially with 
its assignment 2(b) on circuit breakers, collaborating with the 
Electrical Section, Mechanical Division. It consists of a brief 
report by H. F. Brown, engineer electric traction, New York, 
New Haven & Hartford, on recent circuit breaker and protective 
relay changes on the New Haven electrification. It is reproduced 
in full here. 

In 1914, when the New York, New Haven & Hartford Rail- 
road put into effect the three-wire system of power distribution 
for its 11/22 kv. electrification system between New York and 
New Haven, Conn., it had in operation over 200 separate sec- 
tions of through trolley and feeder circuits protected at each 
end by approximately 450 specially designed outdoor circuit 
breakers, mounted on the catenary anchor bridges. The breakers 
had a rupturing capacity of about 3,000 amp. at 11,000 volts, and 
the associated relay system was so designed that no breaker was 
opened under fault conditions until the fault current had been 
reduced to a safe rupturing value by the insertion of resistance 
in series with the line at the power supply points. The insertion 
of these resistances, which were of value several times the maxi- 
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mum line impedance, had the effect of reducing the current in all 
circuits but the faulted circuit to uniform values below the pick-up 
setting of the relays, so that all relays that picked up on a fault, 
except those connected to the two breakers directly supplying 
the faulted circuit, dropped back during the interval between 
the instant of the fault and the energization of a common trip 
power circuit from the power station to all switching stations. 
This protective scheme was outlined in the report of the Com- 
mittee on Design of Indoor and Outdoor Substations of the Elec- 
trical Section, A.A.R., for 1932 (pages 81-86, inclusive). 

The growth of the system, increased loads, additional power 
supply, and heavier motive power, indicated as far back as 1936 
the necessity of larger capacity circuit breakers and faster fault 
clearing. The matter of securing larger capacity single-pole 
breakers was investigated and it was found that new breakers of 
standard design of the capacity required could not be located 


‘on the switching structures as originally designed, and that major 


redesign of switching stations, involving considerable expense, 
was indicated if the new type breakers were to be used. A great 
advancement in the art of circuit breaker design had been @ade 
since the installation of the original breakers, and the matter of 
applying some of the design improvements to the existing break- 
ers to increase their rupturing capacity was taken up with the 
manufacturer. 

A calculating board study was first made in 1937 to determine 
the maximum system symmetrical short circuit, based on the then 
existing power supply, plus some additional future generation. 
This was found to be 16,000 and 17,000 amps. Two breakers 
were returned to the manufacturer for experimental tests, and 
various design improvements were added, and tested in the 
manufacturers’ high-power laboratory. 

The principal changes made were: 

Deion grid contacts 

New tanks 

Improved operating mechanism design 

Segregation of auxiliary switches, outside of circuit breaker. 

D.c. solenoid operation instead of a.c. solenoid 

Improved venting, and catching of thrown-out oil 

Spring mounting of breaker 

Substitution of structural steel supporting itamės for cast 
iron frames 

During the testing before the final design was complete one 
breaker was destroyed in the test laboratory. 

The breaker as finally redesigned amply met the rupturing re- 
quirements, and the total fault clearing time was reduced to 
between 3 and 4 cycles, as compared with 16-18 cycles delay with 
the original scheme. These changes cost nearly 1.5 times the 
original 1913 cost, per breaker. The rehabilitation cost, how- 
ever, was about 40 per cent of the cost of new breakers, and they 
could be returned to their former places in the switching station 
without additional major expense. 

A program was then set up which allowed a complete switching 
station to be taken out of service, while the breakers were taken 
down and rebuilt by railroad maintenance forces. Storage bat- 
teries at each station replaced the former a.c. tripping and clos- 
ing power. 

Individual instantaneous over-current relays of modern design 
were substituted for the old relays as each switching station 
was rehabilitated, with a local master time-delay relay which 
was used first to coordinate the time of tripping of the new 
breakers with the old breakers at the switching station next 
beyond, which was still on the original time-delay-resistance 
insertion scheme. 

When enough stations had been changed (there are 22 in all, 
with revised breakers), the resistance. insertion scheme was dis- 
continued and all trolley and feeder circuit breaker relays were 
made instantaneous. The bus and transformer differential protec- 
tion was left on the local time delay at each station. 

The use of instantaneous relays necessitated further calculating 
board studies, which were made in 1939 and 1942, and by means 
of which was determined the amount of current delivered to a 
fault at each switching station bus from either direction by 
trolleys and feeders and from the balancing transformers. From 
these values were determined the individual relay settings for all 
expected types of faults, such as faults near switching station, 
stub-end feed faults at end of ‘section, faults at the center of a 
section fed from two adjacent stations, etc. There are enough 
parallel circuits between stations so that all of these various kinds 
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of faults can be taken care of by instantaneous relays, with 
proper settings. This makes the system one of the largest in the 
country protected by instantaneous relays. 

The installation of new breakers and the new relay scheme has 
been progressing slowly during the war, and is now practically 
complete. It is operating with a very high degree of selectivity. 

The report also calls attention to the revision of the American 
Standard for Automatic Station Control, Supervisory, and Tele- 
metering Equipments which was received by the Sectional Com- 
mittee on Power Switchgear C37 from the American Institute 
of Electrical Engineers and approved December 11, 1945. This 

_has been issued as an American Standard bearing the designation 
of C37.2-1945. 

The report is signed by H. E. Preston, (chairman), power 
supervisor, Illinois Central; S. R. Negley, (vice-chairman), elec- 
trical engineer, Reading; J. C. Fox, electrical engineer, Vir- 
ginian; C. J. McCarthy, assistant engineer, New York Central; 
S. V. Smith, foreman, office of electrical engineer, Pennsylvania ; 
P. E. Snead, assistant engineer, Southern; H. P. Wright, assistant 
ele@ical engineer, Baltimore and Ohio. 


Electric Heating 


Subjects covered by the Committee on Electric Heating and 
Welding include electric heaters for track switches, electric heat- 
ing for wayside water stations, and the protection of exposed 
water lines by electric heating. : 

A canvas of manufacturers developed the information that all 
heaters are made on special order in lengths of 10 to 48 ft., in 
2-ft. increments. The investigation applies to straight tubular 
type heaters only and further study will be necessary if the “hair- 
pin” and “ballast” types are to be included. 

The data available indicated that the length was not especially 
critical and that 5-ft. increments would be practicable.. For re- 
quirements of more than 25 ft., two heaters end to end (connected 
parallel) could be used. The standardized lengths would permit 
a manufacturer to stock heaters to be shipped and handled as 
straight, uncoiled units. The lower cost of two 25-ft. units, as 
compared to one 50-ft. unit, would apparently offset the cost of 
an additional junction box. Standardization on a few sizes is ex- 
pected to reduce costs. This would not prevent any railroad 
from purchasing heaters of any length which the manufacturer 
could supply. 

A wattage value has been chosen which, it is believed, will 
care for the usual requirements. In view of the demand charge 
which is generally a considerable factor in the electric power 
bill, it is doubtful if heating capacity sufficient for the unusual 
condition which may occur in a few locations only once in prob- 
ably 10 years is economically justified. Present values are from 
250 to 1,000 watts per foot. The preferred method of obtaining 
a change in heating values is to change the voltage by means of 
transformer taps. The values chosen will give the following 


results : 
Per cent 
Secondary Per cent Per cent Heat Watts 
Voltage Voltage Current Produced Per Ft. 
DOB othe ne mat eek 110 110 121 425 
240: oe Macchi cent 100 100 100 351 
170° ces och eee 71 71 50 176 


Proposed specifications for tubular type electric heaters are 
included in the report. The committee has made a study of heating 
for wayside water stations and has concluded that automatically 
controlled electric heat offers the best solution. Not only the 
pump itself but control lines and control equipment such as alti- 
a gauges, etc., must be protected in temperatures of zero and 

low. 

One installation of this type, using space heaters, was studied 
by the committee and consisted of the following: 

The pump is in a brick pump house located at the shore line of 
an artificial lake. A dam at one side of the lake controls the 
maximum height of the water level, which in winter is maintained 
close to the floor level of the pump house. Thus there is no op- 
portunity for the suction line to freeze as it is about 4 ft. under 
water. The pump house has a concrete floor with the suction line 
on a 45-deg. angle from the pump and extending about 4 ft. below 
the floor, then extending on a lesser angle into and towards the 
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Sketch showing the heater installation 


bottom of the lake. The discharge line leaves the pump and F 
buried about 4 ft. below the floor of the pump house so as} 
avoid any chance of freezing. . 

The installation consists of a small 150 gal. per min. horizonta! 
centrifugal pump direct connected by a flexible coupling to 3 
5-hp., 3-phase, 60-cycle, 220-volt motor. a 

To protect the pump and piping above the floor from freezing. 
a wooden box lined with sheet asbestos and having a hinged cove 
was built as shown in the sketch, the connecting shaft projecting 
through the side of the box and the motor mounted outside the ! 
box. The pump and motor both rest on a concrete foundation 
A Westinghouse thermostat control type AA, (220-volt, single 
phase, 60-cycle) was installed and set to operate at 31 deg. ma 
mum and cut out at 40 deg. This control is connected to 2 
Square D, 2-pole, 20-amp. fused safety switch mounted on the 
wall of the house, the wiring being in conduit from the box to | 
the Square D switch. 

Also connected to the thermostat control are two Westiag- 
house electric space heaters, No. 449-104 rated at 1,000 watts each 
at 220 volts. These heaters are of the strip type and are mounted | 
on A.A.R. porcelain terminal blocks, No. 1077A. The wiring to . 
the heaters is supported on the sides of the box by means of 
porcelain insulated screw eyes. 

On the sketch the heaters are indicated by AA and the thermo- 
stat by B. The lid of the box is raised for summer operation and 
the Square D switch left open. This heating equipment, including 
box, Square D switch, thermostat, heaters and wiring, costs ap- 
proximately $34 for material. 

The latter part of the report prepared by Anatole R. Gruchr. 
division engineer, electrical engineering department, Consolidated 
Edison Company of New York, outlines a method of maintaining > 
the temperature in a pipe above freezing by passing alternatmg 
current through the pipe. A 50 kva., 2,200-220-110-volt trans- 
former with its primary connected to 220 volts was used to sup 
ply the necessary low voltage power. 

The report is signed by C. A. Williamson, (chairman), ele: 
trical engineer, Texas & New Orleans; J. C. McElree, (st 
chairman), electrical engineer, Missouri Pacific; G. K. Sl 
general foreman, Virginian; E. G. Stradling, superi 
graph and signals, Chicago, Indianapolis & Louisville; E 1T. 
Wiltsee, electrical inspector, Illinois Central; R. P. Wintea 
welding engineer, Norfolk & Western. 
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Electrical Section, Mechanical Division 


[re 1946 Annual Meeting of the Electrical Section, 
Cechanical Division, Association of American Railroads, 
as called to order at 9:30 a.m., October 23, 1946, by 
hairman L. J. Verbarg, air conditioning engineer, 
-issouri Pacific. He reviewed recent railroad history 
fecting the electrical department, with emphasis on work 
rlayed by war, and developments made possible by basic 
gineering improvements created under pressure of war. 
e also announced the election of the following officers: 
Chairman: G. E. Hauss, electrical supervisor, Balti- 
ore and Ohio. . 

_First Vice Chairman; J. E. Gardner, electrical engi- 
zer, Chicago, Burlington and Quincy. 

Second Vice Chairman: L. S. Billau, electrical engi- 
eer, Baltimore and Ohio. 

Secretary: J. A. Andreucetti, chief electrical engineer, 
chicago & North Western. 

Committee of Direction: M. A. Pinney, assistant elec- 
‘ical engineer, Pennsylvania; L. C. Bowes, electrical 
ngineer, Chicago, Rock Island & Pacific. 

Secretary J. A. Andreucitti reported on Association 
‘ork done by committees since the last meeting, which 
ras held in 1941. 


Automotive and Electric Rolling 
Stock 


Oil Reclamation 


An investigation made by a subcommittee on Diesel engine 
ibricating oil reclamation, disclosed that out of a total of 42 
iulroads, 21 make a practice of rerefining crankcase drainings, 
recondition the drainings, and 13 use the drainings for other 
ibricating purposes and in one case they are discarded. Further 
udy of the subject is recommended. 


Reclamation of Engine Parts 


The subcommittee reporting on the reclamation and recondi- 

ioning of Diesel engine parts recognizes the importance of 
etiring some of the older types of locomotives which require 
n excessive amount of parts reclamation and which cannot 
radily be adapted to standardized maintenance. The report 
scribes the reconditioning of wearing parts which are being 
‘gularly reclaimed by generally accepted methods. 

Grinding is recommened for reconditioning of crankshafts, with 
zes for crankshaft pins and journals set up in steps of % in. 
hen regrinding. Building up of crankshafts by the metal spray 
rocess is not recommended as a general practice. 

Repair of crankcases by welding is recommended except in 
ases where there is any possible chance of distortion having 
fect on main bearing alignment. 

Use of over and undersize pistons is no longer considered prac- 
cable, and chrome plating is recommended for resizing cylinders 
1 which the increase in diameter after truing is not over .03 in. 
Grinding and porous chrome plating of cylinders is recommended. 
The maintenance of Diesel engine pistons has been found to 
e quite different for those made of cast iron as compared with 
luminum alloy. The former sometimes develops cracks and 
re scrapped before appreciable wear takes place. The latter, 
m the other hand, are quite free from cracking but often develop 
. rather rapid wear of the ring grooves which limits the useful 
ife. 

It has been proved that aluminum pistons, other than liquid 
cooled, can be reclaimed by machining out the ring groove belt 
ind- welding this in again with aluminum by the acetylene 
rocess and recutting standard ring grooves after the piston has 
xen heat-treated. A repetition of this procedure on the same 
viston is not recommended. 

The generally accepted procedure for reconditioning or re- 
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Group holds busy two-day session 
which indicates that future elec- 
trical railroad applications will 
include many new ramifications 


claiming cylinder heads amounts to regrinding valve seats, 
application of new valve guides, testing of the water spaces and 
welding any leaks or cracks which may have developed. These 
processes are carried out on heads made of either aluminum or 
cast iron. 

In the regrinding of valve seats, it is recommended that a high 
speed grinder, which is especially designed for this work, be 
used. Accurately made pilots should be appled to the valve guides 
to give proper support and alignment of the grind wheel when 
this work is being done. 

A special provision should be made to keep the valve seats 
within manufacturers’ standards, 

The report also includes a recommended procedure for welding 
up cast-iron and aluminum cylinder heads. 

Valve stems are reclaimed by turning down to undersize, then 
building up to standard size by chrome plating. The chrome plat- 
ing is much harder than the original valve material and this 
method has not been found very successful. A repetition of re- 
claiming the same valve by the above method is not recommended. 


Storage Batteries and Compartments 


Recommended sizes of batteries and compartments are offered 
for inclusion in the manual, in substance as follows: 

For all future Diesel-electric locomotives in switching service 
using Diesel engines of 600 hp. and larger, storage batteries 
having nominal capacity not less than 260-amp. hrs. at the 8-hr. 
rate with 1.250 specific gravity are recommended. 

For all future Diesel-electric locomotives in road service using 
Diesel engines from 600 hp. to at least 1,500 hp. storage batteries 
having nominal capacity of not less than 420-amp. hrs. at the 
8-hr. rate with 1.250 specific gravity are recommended. 

Batteries should have at least 114 in. operating range of elec- 
trolyte level. Inter-cell connections should be burned on and 
inter-tray connections should be insulated flexible copper cable 
with lead-plated lugs, bolts and nuts. 

Because of variations of builders’ designs, it is considered im- 
practicable to specify width and depth of battery boxes, but it is 
recommended that those on both switching and road locomotives 
be large enough for a 420-amp. hr. battery. The height of boxes 
served from the side should be at least 22 in. and preferably 25 in. 
When served from the top, the height may be reduced to 1934 in. 
if the service opening is large enough to permit free access to all 
cells. 

The boxes should have outside ventilation, should drain freely 
and be easily accessible for washing. 


Transformer for Standby Lighting 


To prevent drain on the storage battery while road Diesel 
locomotives are in shops or laying over at engine terminals, it 
has been found very desirable practice to use outside electric 
power for supplying the lighting on the locomotive rather than 
using the storage battery. This is accomplished by installing 
permanently on the locomotive a 114-kva., air-cooled transformer 
with lighting circuits so arranged that by means of a double- 
throw switch the lighting circuits may be connected either to 
the power supply circuit on the locomotive or to the transformer. 

It is recommended that the transformer have two secondary 
voltage connections which’ will permit using the same transformer 
on locomotives with the 75-volt lighting system as well as those 
with the 60-volt lighting system where lamp regulators are 
employed, and thus avoid the necessity of manufacturing two 
separate lines of transformers. 
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The outside connection is to be made through two receptacles 
located under the cab frame on each side of the locomotive. The 
report covers specifications for the transformer and its installa- 
tion. 


New Developments 


A sub-committee on new developments has included in the 
report brief descriptions of the following recently developed 
equipment: 1,500-hp. single-engined locomotive units developed 
respectively by the American Locomotive Company, The Electro- 
Motive Division of the General Motors Corporation and the 
Ingalls Shipbuilding Corporation; a 3,000-hp. two-engined. unit 
built by the Baldwin Locomotive Works; a 2,000-hp., single- 
engined unit produced by Fairbanks-Morse and Company; 
electrically driven auxiliaries developed by four locomotive manu- 
facturers which improve control and eliminate belts and a new 
3,000-lb. steam generator made by the Vapor Car Heating 
Company. 


Overhauling Diesel Motors and Generators 


Sub-Committee No. 5 offers as information a list of shop 
facilities and a procedure schedule for overhauling electrical 
equipment of Diesel-electric locomotives. It is abstracted in the 
following : 

The repair and overhaul of generators and traction motors re- 
quires a shop which is well illuminated, having ample floor space 
for arranging the shop equipment in proper order and sufficient 
head room for installation of overhead cranes. A loading platform 
should be available in or adjacent to the shop with necessary 
crane service for loading and unloading. 

The shop equipment should consist of jib and overhead travel- 
ling cranes, wash rack, cleaning booths and tanks, paint-spray 
booth, various size presses, lathes and drill presses, pinion and 
miscellaneous pullers, dynamic balancer, baking ovens, under- 
cutting machines, commutator grinders, vacuum impregnator, 
banding machine, electric brazing machine, soldering pots, coil 
winder and former, test stands equipped for running in and test- 
ing out motors and generators, dipping tanks, buffers, miscellan- 
eous hand tools, meters and electrical testing instruments, supply 
and storage cupboards, armature stands and racks, work benches, 
electric and acetylene welding equipment, and equipment for 
magnetic inspection. 

Traction motors and generators needing inspection, cleaning 
and repair require a preliminary inspection prior to dismantling 
to determine general condition of frames, heads, nose support, 
wear plates, frame covers, brushes, bushings and terminals, gear- 
case support, axle-bearing supports, cables, armature bearings 
and commutator. 

The data covering this inspection should be recorded in 
suitable manner to be utilized for making repairs and for future 
reference. When the above preliminary inspection is completed 
the motor or generator should be completely dismantled and 
the various parts cleaned. 

Armatures which require rewinding must have the old coils 
removed and cores thoroughly cleaned and inspected for defects 
before new coils are applied. 

Armatures which do not require rewinding or lifting of coils 
for renewal should be inspected for loose banding wire and 
wedges and new bands and wedges applied if needed. 

The proper cleaning of cores to be rewound goes beyond 
removing the old coils and scraping out the slots. Grease must 
be removed, old paint must be stripped, vent ducts cleaned, and 
the outer surfaces of laminations cleaned. One effective method 
of accomplishing these aims is by the use of hot vapor cleaning— 
a process termed “degreasing”. Facilities for degreasing were 
described in the March, 1944, issue of Railway Mechanical 
Engineer, page 138. 


Preparation of Core 


Core laminations of armatures which have failed are frequently 
found to have been damaged by arcing in slots between conduc- 
tors and core. Also, the outer surface of the core may have been 
defaced by pieces of conductors or bands being caught between 
armatures and pole faces. Where the damage is severe, new core- 
stacking may be necessary. 

A very effective method of removing the fused surfaces in the 
core slots is to grind them out with a high-speed, portable tool. 
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On armatures having core bands, it is often desirable to tru: 1, 
the banding grooves before rewinding. An often-used practi: 
for accomplishing this is to drive a hard-maple block into a: 
slot, filling to the bottom of the band groove and then with te 
armature turning in a lathe, true up burred-over lamination: z 
the edges of the band groove, taking light cuts with a high-snx 
tool-post grinder. $ 

The general practice in the magnetic inspection of tratw 
armature shafts is to apply the test to exposed surfaces witha 
pressing the shaft from the armature core. Many fatigue crak 
are detected on the tapered pinion fit adjacent to the bearing £ 

Fatigue cracks in armature shafts are not limited to the zv 


the shaft must be removed and tested over its full length 


Commutators 


When a commutator shows evidence of having been vey ; 
it is good practice to test the hardness of the bars and to tex 
those which are soft. It is also important on commutits # 
high peripheral speed that the amount of bar stock d 
be checked so that there will be no danger of the bar x 
outward because of centrifugal forces. 

After the winding is removed from the armature, the co: :: 
are cleaned for the new coil leads, all burrs and fins are revi: 
and commutator is given a ground test. 

If the V-rings are loose or have been disturbed, the comma 
tor should be seasoned before again placing the armatur - 
service. 

As little copper as possible should be removed from the is 
mutator in turning and truing. The point of the tool show 
rounded so that a smooth surface results. Final surfacing = 
be done with a stationary stone mounted in the tool post << 
the armature running at a high speed. A final polish may be gz 
with a hand stone or very fine sandpaper. The commu” 
should be true within .001 inches for any high-speed m: 
Where greater precision is wanted the commutator may * 
ground with a carborundum wheel, while the armature is roi 
at full speed in its own bearings, in a special grinding ns 

The commutator mica segments should be undercut and z= 
undercutting, the rough corners of the copper bars must k* 
moved. After the commutator has been finished, it shoud * 
thoroughly cleaned and given a ground test. 

The protection of the outside surface of the V-ring mia "= 
projects beyond the commutator can be accomplished by applet 
a coat of shellac, running over this a single layer of Fiberes 
braid, and coating repeatedly with red enamel, sandpape“l 
between coats. This will result in a very smooth surface ¥:¢ 
will minimize the collection of dust and oil. 


Armature Windings 


All modern traction armature windings are fabricated *= 
Class B insulation, having a temperature rating of contin 
operation at 120 deg. C. above ambient. Often, higher tempt? 
tures are reached in operation, and the best of insulating materal 
are strained to their limit. 

The introduction of Fiberglas cloth and tapes has done mè 
to relieve the situation and further improvement appears to © 
possible through the use of a heat-stable organo-silicon polyo 
in the form of varnishes and binders. , 

Equal in importance to the copper and insulation considerat 
is the proper installation and physical fit of the armature wink 
ings. The size of the slot portions must be held to a very close 
tolerance and must be correct for a tight drive fit without t 
necessity of adding filler materials. However, rather than hat 
coils loose in the slot, it is preferable to use even organic filers, 
though mica is the normally accepted material. A tight fic 
coil may be driven into the slots with less hazard of damage 
painting with an insulating varnish just prior to installation 
wet varnish serves as a lubricant and after it sets provid“ ? 
bond between the coils and the core. ae 

The point at which the coil slot section leaves the core am 
tion is hazardous in any winding and is even more so ™ pa 
way-type armatures. The distortion from expansion a. 
forces caused by vibration and by inertia of the end wint™® 
concentrate combined motion and pressure between the ome 
the ends of the core lamination. The slots of many amat 
are recessed at their ends to accommodate a U-shaped pre" | 
heavy paper or fabric, thus affording a cushion and met 
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listributing the strain. Where resesses in the core may not have 
yeen provided, another effective method of minimizing strain con- 
‘entration is to taper the core slot from Ye in. to zero inches 
or about 4 in. back into the core, rounding off the outer edges. 


Banding 


Steel wire having a tensile strength of 240,000 Ib. per sq. in. is 
‘enerally used for banding armatures. However, to reduce com- 
autation voltage and band losses, a non-magnetic band wire is 
‘esirable on higher-speed traction armatures. Non-magnetic 
tainless-steel wire is used in preference to phosphor-bronze 
ecause of its greater tensile strength, 225,000 to 256,000 Ib. per 
q. in., as compared to 130,000 to 150,000 Ib. per sq. in. for, phos- 
hor bronze. The band wire must be of such quality and tough- 
ess that it can be bent 180 deg. on itself without breaking. 


Impregnation 


Vacuum pressure impregnation is usually accepted as the best 
uethod of application for the initial treatment followed by one 
x two dips. The impregnating cycle may require 10 to 12 hours 
‘lapsed time, 1 hour preheat, 3 hours vacuum, 3 hours pressure, 
and 3 hours draining. A typical baking cycle for a 400-hp. high- 
speed traction armature with a core 18 in. in diameter by 16 in. 
ong, using a high-grade synthetic varnish of the general proper- 
ies shown above, is as follows: 

1—Preheat in oven one hour at 250 deg. F. 

2—Allow to cool to 90 deg. F. before placing in vacuum tank. 

3—Bake 12 hrs. at 275 deg. F. after impregnation. 

4—Bake 12 hrs. at 275 deg. F. after first dip. 

5—Bake 18 at 275 deg. F. after second dip. 

It is usually desirable to permit the armature to cool to approxi- 
ately 100 deg. F. before each dip. This procedure gives a 
eavier film build-up and minimizes polmerization of the heat- 
eactive varnish in the tank. 

At the present time there is considerable difference of opinion 
egarding the necessity of vacuum impregnating armatures other 
nan those which have been re-wound, and further study is being 
jade regarding the necessity of vacuum impregnating armatures 
vhich are not being rewound. 


Dynamic Balancing 


Traction drives are using higher-speed motors to obtain better 

ficiency and lighter weight as is evidenced by the increase in 
eripheral speeds from 8,000 to 12,000 ft. per minute during the 
vast 25 years. Motors operating at these speeds must have pre- 
‘ision-built, dynamically balanced rotating members. An un- 
alanced armature may destroy anti-friction bearings, break 
rmature-coil leads, damage gearing, cause bad commutation, 
nd in addition may have undesirable physiological effect. 


Standardization of Traction Motors 


The committee has met with representatives of two manufac- 
irers to discuss the possibility of having motors of different 
ianufacturers with interchangeable gearing. This subject will 
» given further consideration by the builders in the event that 
ew motors are designed for this service. 


Load Indicators 


Load on the electrical equipment of a locomotive is usually 
idicated by ammeters, but these do not show equipment tem- 
eratures. On the other hand, thermocouples which indicate 
‘mperatures do not show load. The committee feels that some 
»rm of improved indicator is vitally needed. 

The report is signed by J. P. Kivlen (chairman), engineer 
iaintenance of way and equipment, Northampton & Bath; J. M. 
iailey, general supervisor of Diesels, Seaboard Airline; L. S. 
‘illau, electrical engineer, Baltimore & Ohio; T. T. 'Blickle, 
upervisor of Diesel engines, Atchison, Topeka & Santa Fe; 
.. W. Downey? superintendent of automotive equipment, Chicago, 
tock Island & Pacific; E. J. Feasey, chief inspector of Diesel 
quipment, Canadian National; R. I. Fort, mechanical inspector, 
llinois Central; W. S. H. Hamilton, equipment electrical en- 
‘ineer, New York Central; P. H. Hatch, general mechanical 
uperintendent, New York, New Haven & Hartford; J. Stair, Jr., 
lectrical engineer, Pennsylvania; H. C. Taylor, general Diesel 
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*supervisor, Southern; P. R. Verd, master mechanic, Elgin, Joliet 
and Eastern. 


Discussion 


Railroads have, for several years, been reclaiming Diesel engine 
lubricating oil, but it became evident in the discussion that the 
members of the Section are not satisfied that they know enough 
about it. Many oils contain additives which are removed in recla- 
mation, and in some cases, an additive concentrate is mixed with 
reclaimed oil. The question was raised as to what kind of results 
are obtained when additives are not restored, and a request was 
passed on to the committee to include this question in its future 
work. 

With reference to reclaiming of worn parts, one member said 
that most railroads are now returning parts to manufacturers 
and that railroads should, as quickly as possible, establish shoo 
facilities for doing reclamation work in their own shops. 

Concerning batteries, it was stated that roads which have had 
Diesel locomotives long enough to pass through a battery life 
cycle understand the difficulties arising from having a number 
of different batteries. It was realized that manufacturers may have 
difficulty in providing battery compartments on switchers as large 
as those recommended in the report. In addition, a request was 
made for as much clearance as possible for flushing requirements 
and for ventilation. One member, representing a railroad which 
employs 280 amp. hr. batteries on switchers, said he agreed with 


- others that a larger battery is desirable for reasons of standariza- 


tion, but that a road which has a large number of 280 amp. hr. 
batteries would not find it practicable to depart from the use of 
this size for the sake of standardization. Other railroads might 
be able to adopt the committee’s recommendation. 

Further discussion brought out the desirability of having stand- 
ard receptacles for battery charging and a standard standby trans- 
former since locomotives are frequently used and serviced on 
more than one railroad. 

The opinion was expressed that the 200,000-300, 000 mile motor 
overhaul period, suggested in the report, was in some cases un- 
necessarily short and that it might soon be considerably extended. 
This was thought to be possible, but not something that could be 
done quickly. Bearings were given as the usual reason for re- 
moving traction motors. It was said that if bearings could be 
improved, the overhaul periods may be extended. One member 
expressed favor of oil lubricated bearings, believing that they will 
materially extend overhaul periods. Another said that trucks are 
taken out for wheel wear and another said that his railroad is 
having trouble with both coils and bearings. He did not believe 
the overhaul figure would soon reach 300,000 miles. 

It was thought by one member that if all locomotives were 
equipped with both voltmeters and ammeters, it might provide 
the enginemen with better means of avoiding conditions which 
might damage motors and generators. 


Electric Welding 


The first section of the report describes an electric arc stud 
welder for end-welding studs to other metallic objects. The 
process involves a special gun which automatically controls the 
arc energy generated between the stud and the plate. A special 
flux is inserted into one end of the stud which produces a very 
stable arc and dense weld metal. The arc is completely shielded 
by the use of a ceramic porcelain ferrule. This ferrule completely 
shields the arc, concentrates the arc heat and at the same time 
acts as a little dam or mold to hold the molten material in 
place. The three items in combination give a means or method 
by which consistently good welds may be obtained in all positions. 
The effect of the human element is reduced by this process and 
inexperienced people can perform very satisfactory stud welding - 


„operations. 


The amount of current required varies, according to the size 
of stud being welded. A 300-amp. machine will weld studs up to 
and including ™%Ag-in. diameter. A 400-amp. machine is required 
to weld up to and including 1⁄4-in. diameter studs. Two 400-amp. 
machines are required in parallel to weld studs up to and in- 
cluding $-in. diameter. Three 400-amp. machines in parallel 
are required to weld 34-in. diameter studs. The same gun is 
used in each case and requires only changing of the spring and 
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chuck on the end of the gun to one that is suitable to receive 
the size stud being welded. The welding period is controlled 
by an automatic timing device which, when once set, will auto- 
matically repeat the same weld cycle time after time. 

When a gas engine driven generator is used, it is necessary 
to disconnect the idling device, if one is used, and run the engine 
at full throttle. 

To make a weld, the operator merely inserts a stud in the 
chuck of the gun, presses it up against the plate, presses the 
trigger on the gun, and the weld is automatically made. It is 
possible for a single operator using the portable hand gun tu 
weld anywhere from 500 to a thousand studs per day, figuring 
an 8-hr. work day. 

A list of 22 railroad applications is given. The report states 
that this list is by no means complete and suggests that the 
railroads give careful consideration to further applications of 
this device. 


Welding Jigs and Positioners 


The report describes jigs as devices for holding assemblies 
while they are tack welded or completely welded and positioners 
which allow an assembly to be moved to any position to permit 
down hand welding of all connections. Concerning their value, 
it states that jigs and positioners have become indispensable in 
connection with the construction of welded assemblies and for 
the welding of broken and worn parts from locomotives, cars, etc. 


High Speed Cutting Tips 


The third section of the report describes high speed or pre- 
cision Oxy-acetylene cutting tips which allow about 30 per cent 
greater cutting speed than standard tips. This is accomplished 
by a gas passage which delivers gas as a solid stream with 
substantially parallel sides and with little turbulence. - The tips 
require about twice the usual gas pressure, use a little less gas 
per foot of cut and are intended only for machine cutting. 


Electronic Tracer for Machine Cutting 


The fourth and major part of the report describes an electronic 
tracing device for machine gas cutting. The motors which guide 
the cutting head are controlled by a photo-electric device which 
moves with the head as it follows a black and white drawing. 
The cutting speed is controlled by a tachometer. This method 
of cutting is accurate and fast, employs low cost template 
(drawing) which can be changed easily and which may be used 
any number of times. 

The fifth section of the report describes “cascade” and “trailer” 
systems of oxygen supply. Many uses of oxygen employ mani- 
folds, supplied by a number of oxygen cylinders—the oxygen 
being piped from the’ manifolds to the points where it is used. 
The cylinders are replaced periodically as their contents are used. 

The “cascade” system employs similar manifolds and cylinders, 
but the cylinder pressure when reduced to a predetermined value 
is restored periodically by a truck which carries it in liquid form, 
converts it to gas and pumps it into the manifold. All cylinder 
handling is eliminated. 

With the “trailer” system the oxygen is delivered to the user 
by truck trailers which are made in three sizes, namely, 10,000, 
20,000 and 40,000 cu. ft. 


Hollow Electrode for Oxygen Cutting 


The sixth section of the report discusses the potentialities of 
a new development in cutting cast iron which makes use of 
the combination of the electric arc*and oxygen. In operation, 
the oxygen is delivered through the bore of a hollow electrode 
and at the same time the arc is maintained to provide a puddle 
of molten metal which is instantaneously oxidized and pierced 
by the jet of oxygen. 

Tests indicate that in cutting cast iron the speed of cut is 
approximately three times as fast as cutting with oxy-acetylene. 

The grade of cast iron does not affect the speed or ease of 
cutting which has been found to be a factor in cutting cast iron 
by the oxy-acetylene method. 

In addition to being used to cut cast iron the arc-oxygen 
method is also being successfully used to cut chrome-nickel steel, 
copper-nickel steel, high alloy steels, brass, bronze and other 
non-ferrous metals. 

The report is signed by L. E. Grant (chairman), engineer of 
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tests, Chicago, Milwaukee, St. Paul & Pacific; A. F. Stighmeier, 
general supervisor, boilers & welding, New York Central; Charles 
Herdy, welding foreman, Illinois Central; M. A. Herzog, chief 
chemist, St. Louis-San Francisco; J. S. Miller, supervisor welding, 
New York, New Haven & Hartford; Frank A. Longo, general 
boiler inspector, Southern Pacific; B. W. Covell, master welder, 
Northern Pacific; Robert Moran, welding supervisor, Missouri 
Pacific; John Hengstler, supervisor of welding, Pennsylvania; 
H. A. Patterson, supervisor of welding equipment, Atchison, 
Topeka & Santa Fe. 


Discussion 

The report on welding was amplified by Chairman L. I. Grant, 
engineer of tests, Chicago, St. Paul, Milwaukee & Pacific, with a 
statement which in substance was as follows: Welding is a mat- 
ter of extreme importance to the railroads. Insofar as its applica- 
tion to repair ork is concerned, it originated on the railroads, but 
the railroads have not retained leadership. This is due in part to 
mistrust of the process handed down from the results of som 
early applications. If it is to be used to full advantage, many af 
the cut and dried applications must be replaced by engineeringad 
the training of supervisors which will assure effective applicata 
and procedure control. 


Car Electrical Equipment 


Axle Generator Drives 


The committee has investigated the Excel drive which has found ; 
considerable application on the Canadian Railways, but at this date 


only a few installations are being tested in the United States. 

The original Excel drive was placed in service in 1935, driving 
a 3-kw. generator. This drive consisted of twin gears driving 
two triplex chains. These chains in turn drove a jack shaft cor 
nected to a clutch. 

There are approximately 450 Excel drives of this type now in 
service. 

It has been found that the only renewals which are necessary 
between overhaulings are the chains, the average life of them 
being approximately 100,000 miles or about twelve months. Th 
bearings which are of bronze, last approximately 250,000 miles and 
are generally renewed when cars receive a general overhauling. 

During the summer, the drives are lubricated with a mixture 0! 
50 per cent car oil and 50 per cent valve oil. The use of valve « 
prevents the lubrication from working out of the drive due to his} 
temperature. In winter only car oil is used as a lubricant. Ti 
drives are oiled each trip on transcontinental trains and om? 
week on local trains. 

The latest drives now in use are gear driven. These drives att 
operated on trains which average 50-55 m.p.h., but often reach a 
maximum speed of 80 m.p.h. It is the opinion of the Committee 
that any drive of this type must be capable of operating satisfac 
torily at train speeds of 100 m.p.h. 

Two drives of the latter design operating with 7)4-kw. gener- 
ators have been in service a sufficient length of time to accum 
ulate approximately 100,000 miles of service each. A third has 
been operated approximately 150,000 miles. No repairs have been 
necessary on any of the three drives. 

A larger type drive now under construction is designed to 
operate 25 kw. generators. None of this type are yet in actual 
service. : 

The main advantage of this type of drive is that it can be applied 
to the axle and removed without removing the wheel. 

The railroad that cooperated in this development requested 2 
modification of this system which would give constant voltage and 
frequency for the operation of fan motors and other devices that 
are usually under the control of the lamp regulator. 

An amplidyne was added to the same shaft as the inverter and à 
static type regulator was developed to give substantially constant 
voltage and frequency with a d.c. voltage variation of 85 per cent 
to 140 per cent of the nominal battery voltage. This equipment 
is known as the amplidyne booster inverter. 

A d.c. starter is required for the straight variable voltage 
variable frequency inverter and for the amplidyne booster inverter 
The advantages of the two schemes of operation are discu 
below. 
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Variable Voltage-Variable Frequency Inverter 


The variable frequency inverter is proposed for application 
where fluorescent lighting and razor outlets are the only devices 
that require a.c. power on the car. It is not recommended where 
it is desired to operate relatively large condenser fan motors, 
evaporator fan motors, etc., from the same bus as the fluorescent 
lights. Electric razors have been tested on this system over the 
range of frequency and voltage delivered to the fluorescent lights 
with a d.c. voltage variation of 85 per cent to 140 per cent of 
nominal battery voltage. 

The variable voltage-variable frequency system may be used 
with single lamp ballasts. This includes the slim line lamps which 
are finding some application on railroad cars. The use of tulamp 
ballasts to eliminate stroboscopic effect with this system is not 
recommended because the phase shift between the two lamps is 
obtained by capacitance. A three-phase inverter should be used 
not only because the inverter itself costs less than a single-phase 
inverter of the same capacity but also because the stroboscopic 
effect may be eliminated by connecting banks of lamps across the 
three phases that are 120 deg. apart. 


Amplidyne Booster Inverters 


This method of obtaining a.c. power is used when it is desired 
to use a.c. power for fluorescent lights, announcing systems, etc., 
on the same bus as induction motors that run at constant speed for 
evaporator and condenser fans. 

The amplidyne-booster-inverter consists of an inverted con- 
verter (synchronous converter running from the d.c. side) with 
an amplidyne mounted on the same shaft. The amplidyne is con- 
nected in series with the inverter and bucks or boosts the voltage 
supplied by the axle generator or battery to maintain approxi- 
mately constant a.c. voltage and frequency on the output side of the 
inverter. An amplidyne is used for three principal reasons: 

1—To get high speed response in case an induction motor is 
started up when the set is loaded. An induction motor takes 
approximately five times normal current at about 30 or 40 per 
cent power factor when starting. This pulls the a.c. voltage down 
and if something were not done about it, the fluorescent lights 
connected to the same circuit would go out. The amplidyne per- 
forms as an exceedingly fast regulator and permits the starting of 
motors as large as one horsepower on a 5-kw. set. 

2—To eliminate the losses in the field. The amplidyne control 
field takes about one-half watt to one watt. 

3—To permit the use of a static regulator without moving parts. 
This device can be mounted on the machine or in some other part 
oi the car. 

As the voltage and frequency output of the amplidyne booster 
inverter is substantially constant, any type high power factor 
ballast may be used satisfactorily. Low power factor ballasts may 
be used, if the resulting current is within the current rating of the 
inverter, although there is no advantage in their use. 

Special mechanical details on machines include Alemite button- 
head grease fittings, 8-ft. long leads. Under-car units have drain 
holes in covers with hole cleaning device. 

One railroad has adopted a scheme utilizing the amplidyne 
booster inverter which contemplates all the electrical load on the 
car being alternating current, supplied by the amplidyne booster 
inverter, except the air-conditioning compressor motor, which is 
a dual a.c.-d.c. motor. When not plugged in on standby power, 
the compressor is driven by the d.c. motor. When plugged in an 
a.c. standby power, the compressor is driven by the a.c. motor and 
the battery relieved of all load, some battery charging taking place 
from the d.c. motor acting as a generator. 

The amplidyne booster inverter is not offered for use on 32-volt 
battery cars. An a.c. output at 230 volts has been selected for the 
amplidyne booster inverters, so that their load may be transferred 
to plug in power at terminals; however, the manufacturer will be 
pleased to quote on 115-volt a.c. amplidyne booster inverters if 
they are required in quantity. 


Spacing of Fluorescent Lamp Holders 


One of the committee’s assignments was to make a study of 
fluorescent lamp holders available and recommend method of 
spacing to insure proper fit and electrical contact of lamps. To 
develop this assignment, the committee obtained from the manu- 
facturers, the maximum and minimum lengths of various fluores- 
cent lamps. These are shown in a table published in the report. 
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Diesel-Engine-Generator Sets 


At a meeting of the Car Electrical Equipment Committee held 
in New York on June 7, 1945, the Committee discussed at length 
the constantly increasing electrical loads on passenger cars, the 
effect of such increases on conventional direct current axle gen- 
erator, storage battery types of power supply and various methods 
which might be adopted to successfully meet the present and future 
load increases. 

The committee, after careful study of the assignment, unani- 
mously reached the following conclusions : 

(a) There are many objections to operating axle generators of 
more than 30 kw. rated capacity, which makes it desirable to 
consider other sources of power supply. 

(b) It is not desirable to operate larger than a 30-kw. generator 
from one car axle. A 30 kw. generator, when operating at full 
load, imposes an approximate load of 62.25 hp. on cylinders of 
steam locomotives and 65.25 hp. at engine shaft of Diesel loco- 
motives. 

(c) That an output equivalent to 65 per cent of the continuous 
rated capacity of an axle generator is about all that can be real- 
ized on through passenger runs. 

(d) That storage batteries larger than 1,250 amp. hr. are im- 
practical from a first cost, life, weight and efficiency standpoint. 

(e) That any increase in power required during periods when 
standby service is used must inevitably result in replacing present 
standby service facilities with heavier lines and possible redesign- 
ing of present A. A. R. standard plug and receptacle. 

It was further agreed by the committee that it would be highly 
desirable for many reasons, if 220-volt, 3-phase, 60-cycle, alter- 
nating current could be made available for use on passenger cars. 
The use of alternating current demands a constant speed source of 
power to drive the alternator and the committee felt that the mod- 
ern small Diesel engine offered a practical solution of the drive 
problem. With such a unit on each car, the car would be inde- 
pendent and capable of operating in any train with full utilization 
of capacity on standby. 

To support is conclusion, the committee has prepared tentative 
specifications, for a Diesel power plant to be applied to individual 
passenger cars. The specifications are included in the report. 


Photometers and Illumination Test Methods 


On the subject of lighting measurements, the report describes 
various light measuring instruments including the Macbeth illumi- 
nometer, photo-electric photometers and brightness meters. 

Proper methods of making lighting measurements are offered 
as follows: 

For many tests of office lighting the average horizontal foot- 
candles for the entire area is often desired, usually at a level of 
30 in. from the floor. For car lighting tests, however, the average 
illumination is generally not the figure required as much as the 
illumination at certain set locations. 

For coaches, parlor cars, etc., a figure of the illumination at 
the normal reading position is desired. This reading should be 
taken at a. point at the center of the front edge of the seat on a 
45 deg. plane, 33 in. above the floor, with the meter or test plate 
turned toward the seat and located at right angles to the center 
line of the seat. P 

Separate readings must be taken for the aisle seats and the 
window seats in coaches and where seats are reversible the read- 
ings should be taken with the seats in each position. 

For dining cars the readings should be taken at a horizontal 
position on the table top and the height from the floor recorded. 
For two seat tables a reading should generally be taken at the 
center of each half of the table and for four seat tables a reading 
taken at the center of each quarter of the table. 

Consideration must be given to the fact that the footcandles will 
be higher near the center of a room than at the ends and readings 
should be taken at all seats or at cnough seats both near the cen- 
ter of the room and near the ends to determine this variation. 

For aisles and corridors, readings of illumination should be 
taken on a horizontal plane at the floor level. For vestibules, 
readings should also be taken on a horizontal plane at the floor 
level, one reading being taken at the center of the vestibule, one 
at the center of the trap door, one at the center of the outer 
edge of the trap door, and one with the trap door open, at the 
center of the lowest step. 

For postal cars, attention must be given to the requirements of 
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the U. S. Railway Mail Service and for dining car kitchens and 
pantries to the requirements of the U. S. Public Health Code. 

All daylight or outside illumination must be excluded from the 
car and shades should be drawn. 

The light output of new fluorescent lamps decreases rapidly dur- 
ing the first 100 hours of operation, this decrease amounting to as 
much as 10 per cent. 

Fluorescent lamp ratings are consequently based on their light 
output after 100 hours of burning. This fact should be considered 
in specifying the illumination in new cars. Where fluorescent 
lamps are used, measurements of illumination should consequently 
not be made until at least 100 hours of operation have elapsed. 
In addition, the system must be lighted for at least one-half hour 
before measurements are made. 

The voltage should be held constant at the normal voltage at 
the switchboard, that is at the discharge side of the lamp regu- 
lator if such is used, or the readings corrected accordingly. 

When photo-electric cell type instruments are used, the car 
should be at a temperature above 60 deg. F. and such instruments 
should have their cells exposed to the approximate illumination 
level to be measured for at least 15 minutes before readings 
are taken. 

When testing the illumination of a car for permanent record, 
careful record should be taken of the condition of the car and 
method of making the test. 

Information should include the following: 

Name or number of car and location where test is made. 

Names of those making survey. 

Date of survey. f 

Instrument used, date of last calibration and whether equipped 
with a color correction filter. 

Identification of area tested. 

Color and cleanliness of walls, ceiling, upholstery and floor. 

Type of lighting fixtures and record of which ones are lighted. 

Cleanliness of lighting fixtures. $ 

Wattage and rated voltage of lamps. 

Voltage at switchboard. 

Voltage at lamp sockets. 

Color of lamps, especially if fluorescent. 

Locations where readings are taken. 

Whether readings are taken on horizontal, vertical or 45 deg. 
plane and distance above floor. 


` Nickel-Cadmium Storage Battery 

Information now available on the Nicad battery is contained 
in the concluding section of the report as follows: 

The Nicad battery, which has been in service in Europe for a 
number of years, has recently been introduced in this country 
for use on cars and locomotives. 

The battery, which is now being developed for manufacture in 
the United States, consists of positive and negative plates, sub- 
stantially the same in mechanical construction and very similar 
in appearance. The active materials are contained in perforated 
steel pockets seamed together along the edges and locked into a 
steel frame. A complete plate group consists of a number of 
alternate positive and negative plates assembled on bolts and to 
terminal posts common to plates on the same polarity. - The 
plates are insulated from one another by thin hard rubber 
separators. The terminal posts are steel extending through the 
top of the cell container or can protected by liquid-tight rubber 
glands. The cell container or can is made up of a welded steel 
and fitted with a combination vent and filler opening. The inter- 
tray connectors are flat strip type held by nuts on the terminal 
posts. All steel parts are nickel plated. At present the batteries 
are assembled in wooden trays. 

The active material of the positive plate consists of nickel 
hydroxide and specially treated graphite. 

The active material of the negative plate consists of a mixture 
of oxides of cadmium and iron. 

The electrolyte is a solution of pure caustic potash (KOH) 
in distilled water, with a normal specific gravity of 1.190. 

The advantages claimed by the manufacturer include the fol- 
lowing: Long life, low operating cost, no plate destruction due 
to swelling or buckling, low internal resistance, low water con- 
sumption, may be operated at high temperatures, not damaged by 
low temperatures, no deterioration of plate separators, has high 
capacity at high discharge rates, may be discharged at practically 
any rate and is not damaged by rates, may be discharged at 
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practically any rate and is not damaged by remaining in any 
state of charge or discharge. 

At the time this report was prepared, there were no actual 
installations of this battery on cars. A battery suitable for 110- 
volt service has been completely developed and, it is expected, 
will shortly be tried out in service. A plate of suitable size for 
application in A. A. R. standard battery boxes and somewhat 
thicker is being considered for 32- and 64-volt batteries. The 
existing plates are too large for standard boxes and are thinner 
than necessary for service on air-conditioned cars. 

Tests have been conducted by the manufacturer and witnessed 
by representatives of several railroads on a three-cell 90-amp. hr, 
capacity at the 8-hr. rate, 29-plate battery. The results of these 
tests were quite satisfactory but without a service test are not 
conclusive. The curves on these tests are not included with 
this report as the characteristics may change with the development 
of the new size and thickness of plates. The regulator settings 
will be the same as for lead battery applications. 

The following based on tests of three cells, 90-amp. hr. capacity: 

1—This battery, at higher discharge currents than 8-hr. rate, 
will still maintain rated capacity in ampere hours and this hois 
true until about the 2% hour rate is reached. 

2—The performance of this battery indicates that it will compe 
favorably with a larger ampere hour capacity lead acid batter, 
and probably with a nickel iron battery, when operated at the 
higher discharge rates. 

3—Battery may be charged at a low voltage and high current 
during most of the charging period. Near end of charge, it is 
characteristic of the plates to have an abrupt rise in voltage. On 
discharge, voltage is maintained during most of the discharge 
period but falls off rapidly near end of complete discharge. One 
difficulty with these characteristics is that the voltage reading 
does not indicate the state of discharge. 

4—The question of battery life and maintenance can only be 
developed by actual service test. 

The report is signed by L. J. Verbarg (Chairman), air-condi- 
tioning engineer, Missouri Pacific; J. E. Gardner, electrical engi- 
neer, Chicago, Burlington & Quincy; E. S. M. Macnab, train 
lighting engineer, Canadian Pacific; F. O. Marshall, assistant 
chief engineer, Pullman Company; S. B. Pennell, junior engi- 
neer, New York Central; G. W. Wall, foreman electrician, Dela- 
ware, Lackawanna & Western; J. D. Younger, electrical engineer- 
equipment, Illinois Central; M. A. Pinney, assistant electrical 


engineer, Pennsylvania; H. M. McKay, electrical engineer, Central | 


of Georgia; C. P. Taylor, electrical engineer, Norfolk & Wester: 
H. W. Wreford, chief train-lighting inspector, Canadian National: 
L. C. Bowes, electrical engineer, Chicago, Rock Island & Pacifc- 


Discussion 


` In the opinion of one questioner, the real advantage of the amt- 

dyne inverter to car power requirements cannot be realized wl 
it includes the compressor motor which can then be hermeticall: 
sealed in the compressor unit. Answer to this question showed 
that units of the required size had developed trouble due to a mx- 
ture of oil and freon which attacked the motor insulation and that 
manufacturers say they do not know how to build such a com- 
pressor for an eight-ton air-conditioning unit. Supplementing 
this, it was stated that there is no loss in efficiency with the d ¢ 
motor as it operates on unregulated voltage. Other motors suc! 
as the evaporator blower motor, when used on a. c., received 
their power through the inverter, and when d. c. is used, are oF 
erated through a voltage regulator. The losses through th 
amplidyne are no greater than through the voltage regulator. The 
motors which will use a. c. with the present inverter system 
operate in relatively inaccessible places. Brushes are apt to cause 
trouble and with a. c. there are no brushes in such places. There 
are brushes on the amplidyne inverter, but they are accessible 
and its use consists partly of exchanging inaccessibility for a 
cessibility. The Pennsylvania will have 300 cars equipped with 
amplidyne inverters. 

Evidence was introduced to show that d. c. blower motors ar¢ 
adequately dependable, and a counter-argument given to this state 
ment was that the evaporator motor is a little better when it 's by 
a. c. machine than when it is a d. c. machine, since its reliability 
is then the reliability of the amplidyne. 

It was pointed out that the efficiency of a lamp regulator, when 
the generator is running, is about 75 per cent, and that when of- 
erated from the lamp battery, is about 92 per cent. It was further 
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ated that although the amplidyne might not represent a gain in 
ficiency, it was nignty desirable to work out all the potentialities 
‘a. c power. Concerning its reliability it was said that the 
nplidyne gave remarkable reliability in many wartime applica- 
ons, and that if it will do as well in railroad service, it represents 
ı improvement. 

It was suggested that the railroads should ask the manufacturers 

undertake the development of a sealed compressor for an 8-ton 
it. Attention was called to the fact that the Westinghouse 
iesel-powered car on the Chicago, St. Paul, Milwaukee & Pacific, 
aployed two sealed compressors, and that perhaps the two com- 
essors could be sealed because the units are smaller. 

The opinion was expressed that the railroads have reached the 
nit of axle power with 30-kw. generators. This led to the dis- 
ssion of engine operation and the question was raised as to how 
e committee arrived at its recommendation for 6,000 to 7.000 
‘s. operation between overhaul periods for Diesel engines. This, 
developed, was a manufacturers’ recommendation based on their 
‘perience, which was also chosen, since this is about the time the 
gine would have to run between annual overhauls. It was felt 
at this would answer operating requirements and could probably 
: increased, and it was further stated that most trouble is caused 
r auxiliaries rather than by the main engine., The Westinghouse 
nit, it was explained, was installed on a reconditioned car (No. 
049), that it has run about 10,000 miles including tests at high 
Ititudes, that refrigeration is developed by two 5-hp. compressors, 
at it is still in perfect condition, and that compressor starting 
yes not show on the fluorescent lights. The unit provides heat 
i well as cooling, and makes the car completely independent. In 
‘sponse to a question about the possibilities of under-car mount- 
g, it was said that the present units are above the car floor, but 
at others for under-car mounting are being developed. A steam 
‘at coil, it was explained, is used for heating the car in the yards, 
ith another in the overhead unit for emergency in case of power 
ant failure. 

A question was raised concerning increase of costs with any 
‘pe of power supply. The answer to this was that it is not a 
atter of first concern,—that the primary problem is getting the 
roper amount of power. 

The accuracy of small photo-electric cells for measuring illumi- 
ation was questioned, since when the hight strikes these cells 
‘om a low angle the rim around the unit may shield the light 
ficiently to require a 10 to 15 per cent correction. The commit- 
e chairman replied that such a correction is necessary with the 
‘dinary small photo-cell, but added that more accurate measure- 
ents can be made with larger instruments and that cells with 
lor correction do a good job of measuring all kinds of light. 
/ith some instruments, their own correction factors should 
e used. 

The reports of the Electrical Section, Mechanical Divi- 
ion Committees on Car Air Conditioning Equipment and 
‘pplication of Radio and Communication Systems to 
‘olling Stock will be covered in the December issue of 
ailway Mechanical Engineer. 


R. E. S. M. A. Elects Officers 


t its Annual Meeting held in Chicago, October 24, 1946, 
e Railway Electric Supply Manufacturers Association 
ected the following slate of officers: President: A. L. 
[cNeill, The Okonite Co., Chicago; Senior Vice Presi- 
ent: L. A. Spangler, Westinghouse Electric Corporation, 
hicago ; Junior Vice President: G. B. Miller, Loeffelholz 
ompany, Milwaukee, Wis.; Secretary-Treasurer: John 
[cC. Price, Allen-Bradley Company, Chicago. 
Directors: B. G. Durham, Albert & J. M. Anderson 
Ifg. Co., Chicago; W. R. Knappenberger, Electric Stòr- 
ge Battery Co., Chicago ; C. G. Callow, Waukesha Motor 
‘company, Waukesha, Wis.; E. K. Lofton, Dayton Rub- 
er Mfg. Company, Chicago; A. E. Swedenborg, Benja- 
uin Electric Mfg. Co., Des Plaines, Ill.; W. E. Lynch, 
xeneral Electric Company, Erie, Pa.; F. J. Burd, Cutler- 
lammer, Inc., Chicago; L. H. Gillick, Vapor Car Heat- 
ng Co., Inc., Chicago; W. L. Johnson, Crouse-Hinds Co., 
syracuse, N. Y 
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Recessed 
Back-Up Light 


To avoid damage to its locomotive back-up lights, the 
Norfolk & Western has recessed them into the water 
space at the back of the tenders at a point near the top, and 
at one side ofth e tank. This arrangement has been ap- 
plied to its Class A, E2, J, K1, K2, Y4, Y5 and Y6 loco- 
motives. Damage to lights has been practically eliminated 
by this method of mounting. The greatest hazard was 
the water crane when the back-up light was located on 
top of the tank. 

To accomplish this, an 18-in. circular opening is cut in 
the end of the tank, 14% in. below the top plates of the 
tank, and 2 ft. 8 in. from the centerline of the tank. 
Around this opening on a 915% ę-in. radius are eight, 
evenly-spaced, tapped holes for the cap screws which 
hold the Pyle-National C-37880 headlight in place. 

Since the headlight projects into the water space, it 
must be protecte d from the water. This is accomplished 
by welding a cylindrical metal housing, which covers the 
hole, to the inside of the tank. This housing, which is of 
welded construction, is made of 14-in. steel plate and is. 
22 in. in diameter and 914g in. deep. 

Conduit connection is made by a piece of extra heavy 
34-in. pipe which is welded into a hole in one side of the 


Back-up lights which are recessed into the water space are isolated’ 
from the water by a welded housing 


housing and brought up in the form of a sweep ell 
through the top deck of the tank to a Pyle-National STB- 
22, 34-in. conduit fitting. From this fitting, the wires 
are carried in 34-in. metal conduit welded at intervals to 
the inside coping of the tender and terminated at the 
front end of the tender where the No. 14, two-conductor 
Tirex cable is secured by a strain relief bushing and car- 
ried across the space between tender and locomotive. 
The cable is terminated with a Mines Equipment type 
SR plug which fits a corresponding receptacle mounted 
on the under side of the cab roof. 


605 


First Fairbanks-Morse 


Road Diesel Locomotive 


"Tue Union Pacific has purchased the first Fairbanks- 
Morse 6,000-hp. Diesel-electric road locomotive following 
a period of service tests principally through the western 
mountain and desert territories of this railroad. For the 
earlier tests, the locomotive was geared as a combination 
freight and passenger locomotive to obtain a maximum 
speed of 75 miles an hour. For the later tests the loco- 
motive was operated in fast passenger service with a gear 
ratio designed for speeds up to 102 miles an hour suitable 
for post-war passenger and streamlined schedules. 

This locomotive, which was assigned to handle stream- 
liner and other fast passenger trains on long through 
runs, consists of three 2,000-hp. units coupled together 
for multiple-unit operation with an engineman’s cab at 
each end of the locomotive. The general dimensions of 
the locomotive, weights and tractive effort, are given in 
one of the tables. Each of the three locomotive units is 
mounted on two six-wheel trucks, with motive power 
derived from a complete 2,000-hp. Diesel-electric power 
plant which supplies 600-volt electrical energy to traction 
motors geared to the two outside axles of each truck. 


Underframe and Body 


The underframe and body are of all-welded steel con- 
struction. The car body structure comprises a welded- 
steel frame with metal-covered side closures applied in 
such a way as to prevent warping and weaving and so re- 
tain the smooth streamline appearance of the exterior re- 
gardless of stresses set up in the side frame. 

The underframe is built up of steel plates and shapes 
which have first been accurately cut to size with a power 
shear or flame-cutting equipment from a template or 
layout. All are welded into unit integral construction. 
The two center sills run the full length of the platform 
under the deck plate. The cab sides, of truss construction, 
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The Union Pacific has purchased 
the 6,000-hp. 3-unit locomotive 
after an extensive period of tests 
in freight and passenger service 


are welded to the cross members and side sills. The 
frames are built to the requirements of A. A. R. spedi- 
cations for new passenger-car equipment where thet 
apply. Floor plates of steel are welded to the under 
frame with non-skid passage ways through the engine 
room. The draft-gears pockets are also of welded sted 
construction, built integral with the underframe. The 
draft gear is of the National rubber-cushion type whilt 
the couplers are tight-lock, automatic swivel-butt type. 


Welded Locomotive Trucks 


The two six-wheel pedestal trucks on each unit wert 
built by the General Electric Company. The structural 
parts are fabricated into an integral unit by the welding 
of accurately cut shapes and plates. The truck pat 
consist essentially of two side frames, a cross tie at each 
end, two pedestal units and a swing bolster. The side 
frames have journal box openings and spring suspensio! 

The swing bolster is an integral fabricated structu 
carried by four semi-elliptic springs at each of four cor 
ners. It is designed for 214-in. free lateral motion. The | 
lateral shock on the trucks is cushioned by maens 0! 3 
spring-loaded arrangement in the truck pedestal jaws. 
The complete truck is designed to provide increas“ 
strength with decreased weight at reduced cost. |. 

The rolled steel are 40 in. in diameter with rims +7 
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Fairbanks-Morse 6000-Hp. Three-Unit Diesel-Electric 


Road Locomotive 


Siri or ole ee ba dail aes fanion ian Ei 
Weight: 


1,005,600 Ib. 


On driving axles 696,900 Ib. 
` idle axles (6) ... 308,700 Ib. 
Width overall 10 ft. 6 in. 
Height overall 15 ft. 1 in 
Length: 
Three units, inside knuckles .....................0005 194 ft. 6 in. 
Between truck centers, each unit ...................... 36 ft. 5 in 
ruck -wheel! base: ccacn isis n2% nai gues Deas Ob treme WS 15 ft. 5 in. 
Min. radius of curvature (loco. only) .............. 275 ft. or 21 deg. 
Nheel diameter 25.6550 iuis Sa aig. oingo noa EDANE D EPR 40 in. 
PERF: PUO A AEE Swine OCU waged Nae dey ARIES VES AONAR 63/24 
Waximum permissible speed .......... 0.00.66... 2 eee eee 102 m.p.h. 
peed! at. Continous rating 245.5555. aotan a i e aE 23 m.p.h 
Tractive force: 
a MEEPL TIA ATE SIT NE TITER Meas - 83,000 Ib. 
At 25 per cent adhesion .... 165,000 Ib. 
Maximum at start ........... 165,400 Ib. 
raking effort, maximum ..._.... 78,600 1b 
speed at maximum braking effort .................-.....% 26 m.p.h. 
journal bearings, anti-friction ........................ 6% in. by 12 in. 
Supplies: | 
Beek Ol) xc ed io deee shies Manes E Aa 1,600 gal./cab 
Lubricating 1000. oo... anada ean nE LEOR 240 gal./cab 
Engine: cooling: water! os s esigia Teir a raans siea 8 490 gal./cab 
Sand, total locomotive: oras ava nanai esa oF a a 114 cu. ft. 
Engine: 
y è F-M, No. abe 2-cycle 
pistons 
se by 10 in. 
. 850 r.p.m. 
300 r.p.m. 
Motors, ni FOO E BERETA Ch dbat ee Saale 12—GE-746 
Trods: 
EE PALE ESLA ALE E A EET Swinging bolster 
Material Saved A A A S ANT ON Welded steel 


3—2,250 lb. per hr. 
G.E._electro-hydraulic 
.. Electrically-driven 
F-M automatic modulating 


Steam generators, number and capacity .... 
Power plant regulating system ........... 
Auxiliaries 
Radiator shutter control .................... 


n. thick, heat treated, and turned to A.A.R. standard 
contour. Clasp brakes on each wheel are actuated by a 
parate air cylinder. Wheel and axle assemblies are 
‘emovable with the motor. 


Power Plant 


Each of the three power plants consists of a 2,000-hp. 
Diesel engine, direct-connected to an electric generator, 
‘our traction motors on trucks, wiring and controls. 

The engines are of Fairbanks-Morse manufacture, 10- 
tylinder two-stroke cycle opposed-piston type. The fea- 
ture of this design is the use of an open-end cylinder in 
which combustion takes place in the middle between two 
pistons which move away from each other and in so doing 
uncover the exhaust and air inlet ports, thus eliminating 
ull valves and cylinder heads. The two crankshafts are 
nechanically connected by means of a vertical shaft and 
evel gears which transmit power from the upper to the 
ower shaft and maintain the proper timing between the 
ıpper and lower pistons. Thus with a pair of pistons in 
ach cylinder, the 10-cylinder engine in reality becomes a 
'0-cylinder engine. 


The opposed piston engine is compact and simple in 
design and the piston speed is lower for a given effective 
stroke. The cylinders are in-line, with 81%-in. bore and 
have a combined stroke of 20 in. The main frame or 
cylinder block is of welded steel construction. The en- 
gine is a complete self-contained unit with rotary type 
blower (driven by the upper crankshaft) and fuel, lubri- 
cating-oil and water pumps (driven by the lower crank- 
shaft). The air supply from the blower for scavening 
and supercharging the engine passes into the cylinders 
through ports in the cylinder walls uncovered by the 
upper pistons while exhaust gases pass out in a like 
manner through ports uncovered by the lower pistons. 
Fuel is supplied by direct injection into the cylinder 
combustion space by two injection pumps and two nozzles 
for each cylinder. 

As each unit of the locomotive contains only one com- 
plete power plant there is ample aisle space and head room 
around the engines, thus making it possible to perform 
ordinary maintenance readily and to do major overhaul- 
ing without removing the Diesel engine from the cab. 


Main Generator and Traction Motors 


The main generators are shunt-wound commutating- 
pole-type, of General Electric manufacture, supplying 
electrical energy at constant horsepower to the traction 
motors. The main frame is of rolled steel welded con- 
struction and the frame head of welded steel construction. 

The main generator is self-ventilated by a fan located 
at the coupling end while a scroll is provided to discharge 
the heated air outside of the cab. A damper placed in the 
discharge duct permits, at the option of the operator, re- 
circulation of generator air in cold weather to assist in 
keeping the engineroom warm. 

Three auxiliary generators, all of G. E. make, perform 
the following functions: one, the amplidyne exciter (AM- 
807) provides controlled excitation to the main generator. 
A 12-kw. auxiliary generator (GY-24-A) supplies power 
for battery charging, control and lights, maintaining a 
voltage of 76 volts from idle to full engine speed. The 
third machine of 51-kw. (GY-24-B) furnishes power for 
two radiator-fan motors and two traction-blower motors. 

The G. E. traction motors (GE-746) are direct-current, 
series-wound, commutating-pole type. Each is force- 
ventilated by means of a vertical, direct-connected, motor- 
driven, axial-flow fan. Advantages claimed over the con- 
ventional type of centrifugal blower are a saving of weight 
and space and better efficiency. Each of the four traction 
motors is single-geared to its respective driving axle. 
They are mounted on the axles by two sleeve-type sus- 
pension bearings and on the truck frame through spring 
nose supports. 


One of the trucks 
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G-E blower-cooled dynamic-brake resistor 


Power-Plant Control Cooling System 


The power-plant control includes a General Electric The cooling system for each engine comprises radiators 
amplidyne exciter and electro-hydraulic power-plant speed located on each side of the cab to take advantage of sid 
regulator. The amplidyne control maintains constant winds, with motor-driven radiator fans and shutters for 
engine speed and prevents over-loading of the engine. If controlling the temperature of the cooling water. Ther 
for any reason the power output of the engine should be are six air-cooled radiators of the continuous-fin, fat- 
decreased, the amplidyne control automatically unloads tube, sectional type so designed as to permit the separate 
the generator so that the generator demand is propor- removal of each 6-in. section for cleaning or replacement. 
tionately reduced. This is done first through controlling Four of these cool the engine circulating water and tw 
the engine speed by means of regulating the amount of are used to cool the water from the heat exchanger. Sell 
fuel to the engine and second, should this maximum trol is fully automatic to maintain the engine at a cor 
fuel input be insufficient to produce the desired speed. stant predetermined temperature during all the time it 


the control then reduces the load on the generator. in operation. 

This amplidyne is compact and resigned to govern the Radiators are ventilated by two fans 6 ft. in diame 
generator quickly by means of an extremely small elec- with two built-up blades, each driven by a vertical mot: 
trical field input. The vertical louvres are operated by three hydrauli 
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Location of apparatus in the A unit of the Fairbanks-Morse Diesel road locomotive 
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perators, built by Fairbanks-Morse, using the engine 
ubricating oil under pressure. Two are controlled by the 
ngine-jacket-water temperature and the third by the en- 
‘ine-lubricating-oil temperature. 

The louvre operators are fitted with temperature con- 
rols to close the louvres at low temperature and to open 
aem gradually as the temperature rises above a pre- 
etermined level. In conjunction with the automatic 
uvre control, the radiator fans are automatically con- 
‘olled within the speed range, or can be shut down en- 
zely. ; 

The water circulating systems for jacket water and 
bricating oil are separate except for filling and draining. 
he two-unit oil cooler is a shell and tube liquid heat 
changer. Water is circulated through the oil cooler 

one of the engine pumps, and then cooled by two sepa- 
te air-cooled radiators. 

The air brakes are of the New York 24-R1 high-speed 
ssenger type with electro-pneumatic application and re- 
ase and with electric speed governors which control the 
f pressure in the brake cylinders in ratio to require- 
yents based on traveling speed. This brake conforms to 
‘at used on streamline trains and affords a maximum 
eed of brake application and the train retardation with 
nimum risk of sliding the wheels of the train. 
Electro-dynamic brakes are provided by which traction 
tors acting as generators on down grades absorb the 
ergy of the train movement and retard the train without 


the use of the air brakes. This saves wheel and brake- 
shoe wear, eliminates thermal cracks in wheels and results 
in smoother handling of trains. It further minimizes 
slack action and reduces break-in-twos. 

In passenger-train handling, the dynamic brakes are 
used for limiting the speed on descending grades and are 
supplemented by small applications of air. The electrical 
energy produced by the traction motors is dissipated in 
special resistor grids provided in the roof of the locomo- 
tive. The two banks of grids are cooled by axial flow 
fans mounted on each end of a motor placed between them 
with fans blowing outward from the center. 

The independent brake valve is of the self-lapping type 
and permits. gradual increase or decrease of braking 
pressure on all connected units. It also gives independent 
control of brakes during an automatic application. 

The automatic brake valve is a pedestal rotary type 
valve incorporating all of the features that have been 
found to be desirable in previous automatic brakes but 
with provision for obtaining them with greater ease and 
less skill on the part of the engineman. Provision for 
sanding is also incorporated in the automatic brake valve 
through depression of the brake valve handle to depress 
the sanding bail and operate the sander valve. A Na- 
tional hand brake, wheel-type, in the nose of the loco- 
motive applies the brakes to two axles on the front truck. 

Each locomotive unit has a Vapor Clarkson coil-type 
steam generator for train heating. The steam capacity 


Fairbanks-Morse 2,000-hp. Diesel-engine generator set 
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Busbar construction in a control compartment 


of each boiler is 2,250 lb. of steam per hour or 6,750 Ib. 
for the entire locomotive. The water tanks may be re- 
moved from the side for inspection or repair. 

Control cabinets are made as complete assemblies and 
are then installed in a compartment located immediately 
behind the operator’s compartment. Bus bars are used 
in the control cabinet in place of cables which results in 
more room for accessibility, adds to the neatness of the 
installation and makes possible greater cleanliness. 

The roomy enginemen’s cabs are set back from the 
extreme ends and elevated for protection of the engine- 
men, also for unrestricted vision forward and to the sides. 
Comfortable swivel-type upholstered seats with back rest 
and arm rests are installed for the engine crew. There 
are also two hot-water heaters, one located in front of each 
operator. 

All controls are located within easy reach. An instru- 
ment panel, located at the engineman’s station, is clearly 
visible by day or night, being illuminated by black light. 
The gage dials and instruments are treated with fluores- 
cent paint which causes numerals, markings and pointers 
to glow when energized with the ultra-violet rays. 

The locomotive is equipped with headlights of high 
brilliancy and with Mars combination white and red warn- 
ing lights, the latter projecting a figure-eight oscillating 
white beam forward for grade crossing protection. If 
the train comes to a stop, an oscillating red beam is pro- 
jected forward for warning approaching trains. 
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Partial List of Material and Equipment on the 
Fairbanks-Morse Locomotive 


Battesias: 5 ccsi0s4005 Electric Storage Battery Company, New Y 
Roller bearings ....... Timken Roller Bearing Compan: s Canton, On 
Bell ringer .......... Superior Railway Products .» Pittsburgh, Pa 
Blowers, traction motor. General Electric Company, Erie, Pa. 

Hand brake .......... National Brake Company, Buffalo, N. Y. 

Air brakes ...... New York Air Brake Company, New York 


Air compressors .. Westinghouse Air Brake Company, Wilmerding, 
a. 

Ross Heater & Mfg. Company, Buffalo, N, Y, 

National Malleable & Steel Castings Co, Clere 
land, Ohio 

The Falk Corp., Milwaukee, Wis. 

Fairbanks-Morse Company, Beloit, Wis. 

National Malleable & Steel Castings Co., Cleve 
land, Ohio 

General Electric Company, Erie, Pa. 

General Electric Company, Erie, Pa. 

Purolator Products, lnc., Newark, N. J. 

Michiana Products Corp., Michigan City, Ind. 


Cooler, lubricating oil.. 
Couplers, titelock ..... 
Coupling, flexible ..... 
Diese] engine 
Draft gear ........ eee 


Electrical equipment .. 


Fans 
Filter, fuel oil 
Lubricating oil . 


Fuel filter ...... Protecto Seal Company, Chicago 

Gauges, pressure U. S. Gauge Company, Sellersville, Pa. 
Float type fuel Rochester Mfg. Company, Rochester, N, Y. 
Reflex type fuel Nathan Mfg. Company, New York 

Headlight ....... Fyle National Company, Chicago 

Horn, Gif E soe ne The Leslie C 


ie Company, Lyndhurst, N. J. 
Kysor Heater Com ny, Cadillac, Mich. 
General Electric mpany, Erie, Pa. 
Burgess-Manning Company, Chicago 
General Electric Company, Erie, Pa. 

Yates American Machine Company, Beloit, Wis 
Westinghouse Air Brake Company, Arena 

Brake Division, Swissvale, 


Motor, radiator blower. 
Muffler exhaust 
Power plant regulator.. 
Radiators 


Sanders: geas naranata Graham-White Sander Company, Roanoke, Va 
Seats, cab Coach & Car Equipment Co. Chicago 
Shutters General Electric Company, Erie, Pa. 
Radiator shutter co: Fairbanks-Morse Company, Beloit, Wis. 
Signal” Light: 2 ....65.5. Mars Signal Light Company, Chicago 
Speedometer .......... General Electric Company, Erie, Pa. 


Steam Generator 

Trucks, fabricated steel. 

Train control and cab 
signal equipment 


Vapor Car Heating Company, Inc., Chicago 
General Electric Company, Erie, Pa. 


Union Switch & Signal Co., Swissvale, Pa. 


Automatic train control and cab signal equipment, fur- 
nished by the Union Switch & Signal Co., protects the 
operation in the train-control territory of the U. P. and 
other lines over which the locomotive may operate. 

The locomotive is painted yellow and gray. 


Engineman’s station showing the brake valves, instrument panel, 
control cabinet-—On the side of the cabinet are shown the 
tle (top), the reverser, and the Mars light switch 
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What About 


Old Passenger Train Cars?" 


At present, one of the outstanding problems confronting the 
railroads in their efforts to meet competition through moderniza- 
tion is the question of retirement of obsolete passenger car equip- 
ment, use which can be made of the cars relieved and the con- 
version of older cars not quite ready for retirement into semi- 
modern types with improved interior decorative treatment and 
equipment. 

The question of retirement cannot be governed by any hard 
and fast rule or age limit which will automatically place pas- 
senger cars on a retirement program, as a number of things 
have to be taken into consideration before cars can be relieved 
from service. One of these is the financial picture. In other 
words, when business conditions are good, tailroads are in a 
position to relieve older equipment more readily than during 
more trying times. In the less fortunate periods, therefore, we 
find cars in service which have considerable age and should 
be retired, but must be kept in service. 

Another outstanding feature covering retirement is that of a 
conversion period such as we have at present when public de- 
mands require the replacement of older equipment with new 
and improved modern types. One of the outstanding examples 
of this was the creation of the streamliner type of train which 
was brought fourth after the last war and in many cases elimin- 
ated conventional equipment which still had many years of 
service left. 

Taking the above mentioned facts into consideration, as well 
as the cost involved in maintaining older types of cars in service, 
the life of a car for through-line and major suburban service 
could be set at approximately 30 years, subject in many instances 
to the conditions set forth in the above paragraphs. After the 

iod metitioned, the time has come when consideration should 
giyen as to relieving these cars from service and demoting 

to service elsewhere. 
ywa making a decision as to the use of a car of this 
the type of equipment, its condition and arrangement 
an important part, as some cars will not be adapted 
use without involving a large cost in changing over, 
case complete destruction is the cheaper method. In a 

ge number of cases, however, cars can be placed in branch 
line Service or converted to wreck-train, maintenance or other 

types of work equipment, making possible the elimination of 

older equipment which has completely outlived its usefulness. 

First consideration, however, should be given to using cars on 

branch or short lines, as most roads have a large number of 

these outlying runs on which older equipment is generally in 
It would be a good policy to use the better cars for that 

) Service and relieve older cars if possible. 
During a period of conversion, the trend of style and design 
changes so completely that retirement is sometimes a more 
E nomical method of meeting the issue than installing newer 
ointments and improvements. The other angle is remodel- 
and converting older cars to such a degree that they will 


Abst: of a committee report presented at the annual meeting of the 
“Department Officers’ Association held at Chicago, Sept. 4 to 6, 1946. 


Composite opinion of engineers, 
designers, and maintenance men 
as to when and how to rebuild 


include the modern features plus improvements such as the 
latest decorative and color schemes, floor designs, etc. 


Changes in Rebuilt Cars 


When it has been determined that certain older conventional 
steel passenger cars are to be kept in service for use in the 
same trains with modern streamline equipment, consideration 
must be given to certain body changes affecting the external 
general appearance. The monitar roofs and curved hoods on 
the conventional cars are outstanding offenders against modern 
streamline appearance and such roofs become objectionable when 
mixed with new cars in a train. If new air-conditioning is to 
be installed, new center ceilings to accommodate the air ducts 
are required in any case. The old roofs are usually in bad 
condition from rust and corrosion, so that with comparatively 
little extra expense, new roofs of A. A. R. contour 13 ft. 6 in. 
from rail to top of carline can be applied extending straight to 
the ends of car. Existing dies for the new carlines can be 
utilized by applying eaves mould at the side plate to make the 
width over the eaves the same as on the new cars. The arch 
roof will also result in lower future maintenance costs. 

In some of the modernized cars existing windows have been 
removed and replaced with double-length windows. This in- 
volves major structural changes in the side frames and it is 
questionable whether there is sufficient gain in appearance to 
justify the expense. Double-glazed dehydrated or breather-type 
aluminum sash can be applied in the existing openings, pro- 
viding satisfactory exterior appearance. If new seats are to 
be installed, these may be spaced at the preferred center-to- 
center location without maintaining any fixed relation to the 
windows and this does not present any serious difficulty. from 
the standpoint of passenger vision. When changes are to be 
made in the toilet room arrangement or in other interior ap- 
pointments involving relocation of partitions, a few of the windows 
may necessarily have to be relocated. Side skirts may be 
added or not, as desired. This feature will usually be desired 
if other cars are so equipped and of course all should be of 
uniform depth and contour. If skirts are added, folding vesti- 
bule steps may be indicated. However, the stationary steps 
detract very little from the appearance in the train and it is 
felt these can well be maintained. 


Truck Changes 


In the remodeling or modernizing of older passenger cars 
which have not reached the retirement requirements, considera- 


Typical example of a suburban car which has given many miles and years of service 
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NOTIE 


Exterior of the old suburban car after it has been reconditioned and modernized 


tion should be given to certain features in truck design when 
old trucks are re-used to meet present day operating conditions 
with safety. When the present trucks are used in remodeling, 
serious thought should be given to the application of roller 
bearings. Proponents of roller bearings stress two advantages 
which they display over standard bearings, namely, decreased 
train resistance and decreased maintenace costs; to this could 
be added the elimination of a number of hot-box delays ex- 
perienced with friction bearings. 

When the present trucks cannot be modernized economically 
and new trucks are to be used, certain features affecting the 
riding qualities of the modern truck should be considered, such 
as longer swing hangers, making use of springs of high static 
deflection with vertical snubbing shock absorbers or a combina- 
tion of coil and elliptical springs. The new truck should be 
equipped with brake cylinder and clasp brakes, allowing addi- 
tional room under the car for application of air-conditioning 
equipment, etc. 

On all passenger-carrying cars, the tendency is to apply a 
material which acts in the absorption of impact shocks or for 
the isolation of vibration and has a noise-deadening effect. 
This material can be applied under chafing plates on coupler 
carrier irons, on the end sill above the coupler shanks, coil 
spring seats, equalizer seats, journal boxes, under truck center 
plates, and other parts where metal contacts metal and where 
there is a tendency to create noise and vibration. A number of 
cars of the older type are now equipped with single truck brake 


Interior of old-type passenger coach 


and LN air brakes; consideration should be given to the applica- 
tion of both clasp brakes and UC air brake equipment as this 
later design provides a more efficient and effective brake. 

To prevent corrosion and reduce maintenance of truck parts, 
arrangements should be made to deflect the drains from wash- 
stands, sinks, showers and hoppers from truck parts. 

The material used in manufacturing vestibule diaphragm face 
plates can be pressed channel type instead of the solid forged 
rectangular bar which will be much lighter in weight and make 
easier the application and removal from the car. It will also reduce 
wear on the lower side and upper buffer center stems. Diaphragm 
snubbers have been used in a number of cases to eliminate noise 
on platform of cars, one of the main sources of criticism. 
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Air-Conditioning—Heating—Lighting 


Many of the conventional passenger-carrying cars on rail- 
roads today are air conditioned. The air-conditioning system 
on a number of these cars is either run down or obsolete. The 
trend of late years has been to put self-powered units on the 
cars to take care of refrigeration and battery charging. The 
advantages of self-powered units are obvious but really & mw 
better job of air conditioning than steam jets, electric-powered 
units or ice-conditioning systems. 

Considerable rearrangement of existing parts under cars that 
have not been air conditioned is, of course, necessary when 
applying air-conditioning equipment for the first time. This 
detail, however, is more or less easily worked out because of 
the underframe construction of the conventional car. It ha 
ample strength, depth, and room between the outside of the 
center-sill girder and the outside edge of the car. More dif- 
culties are encountered with re-air conditioning equipment. Re- 
location of battery boxes and in some cases water tanks and 
air brake equipment is necessary besides removal of existing 
equipment, and patching of the resultant mutilation. 

To provide good air distribution, the trend in later years has 
been away from grilles in a duct going down the center of the 
ceiling of the car or coming down in the wide wall between the 
windows and discharging the air from a grille. The us o 
perforated ceiling panels and specially designed ceiling air dis- 
chargers has been on the increase. These have been designed 
on a scientific basis and are available at the present time. The 
manufacturers of these products, when provided with the prints 
of a floor plan of the car, have done the engineering, made the 


recommendations and when the equipment is installed, have | 
balanced it by means of valves provided with the equipmen | 


Their use has been quite satisfactory in all but very sped 
cases. When such devices are installed in a car, it is necessary 
in order not to present an unsightly interior appearance to ft 
design tthe ceiling with symmetrical lines incorporating the light- 
ing with the new distribution device. All of this is presented 
to the public in a beautiful interior appearance. The old monitor 


or clere-story ceiling is covered up and, from the interior, the | 


car can not be told from a modern, streamlined, arch-roof car. 
One of the most comforting improvements on passenger cars 


within the last decade and a half has been the cooling. Any | 
reasonable expense on a car that is of sound construction for | 


such imporvement seems justified. 

The heating of cars, built years ago, has been the old com 
ventional type running along each side just above the floor line 
Over the years, these pipes have been painted and repainted 
again and again until their radiating capacity is doubtful. In 


modernizing a conventional car to improve the heating to t 


down steam consumption, the least that can be done is to tt 
move these pipes, renew them when corroded excessively, 
remove all paint and repaint with a thin coat of dark heat- 
resistant paint. s 
A more modern idea is to replace the existing steam pipes with 
finned radiation, thereby cutting down the amount of pix 
necessary and giving a better heat radiation over the steam 
pipes. This can be accomplished by either a single pipe | 
finned radiation or an internal pipe that feeds from the oppost 
end of the regulator valve and returning to that part of the pi}? 
that has the finned radiation. This requires less steam, affords 
better control and gives better heating than ordinary finned 
radiation. The heating of a car is also aided by steam being 
introduced into the evaporator coils of the air conditionins 
evaporator. This provides heated air to be blown into the caf 
and distributed by means of the air-conditioning system. 
neer 
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The lighting of cars has long since been a controversial sub- 
ject. Many studies by illumination engineers have been made 
and the trend of late seems to be towards the use of fluorescent 
tubes to light passenger cars. This involves an alternator to 
supply alternating courrent to the fluorescent lighting system. 
Individual lights, passenger controlled, over the seats have in 
many cases been installed. Some of these are fluorescent, some 
of them spot incandescent. The later seems to be the more 
satisfactory in that it provides spot lighting for each passenger. 
This enables a person in the seat next to the window to have 
the light off and not be disturbed by the passenger next to him 
having his light on, reading a newspaper or magazine. With 
the fluorescent type light two passengers accuping adjoining seats 
either have the light on or off. Individual desires are not 
realized. 

Cars not equipped with self-powered generating units, but 
with a generating-unit driven from the axle, should have a 
battery of ample size, at least 500 amp. hr., which can be kept 
on charge while standing in terminals or depots. With a 
self-powered charging unit, battery charging is automatically 
provided. Center lighting should be of the type that is regulated 
for night time and evening traveling to provide comfort for 
passengers wishing to sleep in coaches. Parlor-car lighting is 
of course more or less a matter for the interior decorator. Indi- 
vidual lighting, however, should be more seriously considered 
for passenger appeal. 


Interior Arrangements 


Interior rearrangements seem to offer as great a field in mod- 
emization of conventional cars as any subject heretofore dis- 
cussed in this paper. The old conventional passenger car, either 
«coach or parlor, was provided with smoking rooms for the men 
at one end and a women’s lavatory at the other. These two 
rooms took up much space in the car, depriving the car of 
seating capacity, and did not allow enough smoking space for the 
mumber of persons desiring to smoke. Nearly all of the railroad’s 
permit smoking in the coaches or parlor cars without having to 
retire to the smoking room. 

Rearrangement of coaches, giving a large separate room with 
wash basins and vanity adjacent to the toilet room, has brought 
about favorable comment from passengers wherever it has been 
used. The seating capacity is appreciably reduced, but only be- 
cause the old type bucket seats were replaced by newer-type 
reclining chairs requiring more room. The available floor space 
is practically the same. 

Floor plan rearrangement in nearly all cases has been neces- 
sary because the introduction of the floor-type evaporator for the 
air-conditioning system to give more capacity and easier main- 
tenance than that obtained with the overhead type evaporator. 
These floor plan rearrangements have been accomplished with 
the exception of a few cases without reducing the seating capacity 
of the car and in a few cases it was possible to increase the 
seating capacity. In order to clarify results obtainable the ac- 
companying illustrations show what can be accomplished in re- 
modeling both interiors and exteriors. 

The trend in interior colors in most cases is toward a variety 
of pastel and bright combinations, which are more pleasing to 
the eye than the old drab effects. However, in making this 
change, consideration should be given to serviceable colors, in 
other words, those of which the patrons will not tire and which 
will be lasting from a maintenance standpoint. 

While this statement applies mainly to the interiors, in many 
instances desirable and satisfactory effects have been obtained 
by color distribution and placing on the exteriors. Color dis- 
tribution on the interiors of passenger cars is chiefly concerned 
with obtaining a clean cut, pleasing appearance for the traveling 
public. In modernization programs of conventional type cars, 
the cost factor is an important consideration. Therefore, it is 
desirable that the color schemes adopted should not be too elab- 
orate but confined to possibly three colors. This applies par- 
ticularly to coaches. 


Color Schemes Important 


When we speak of color, we refer to more than merely the 
aint. The general color scheme includes seat coverings, floor 
:Overings, window shades, lighting effects, and, of course, the 
imish as applied to the ceiling and side walls. Most of the car 
wilders and major paint manufacturers have departments which 
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may be consulted on problems connected with interior and exterior 
decoration. As stated previously, it is desirable to hold the color 
schemes to a minimum number on any group of cars. The paint- 
finishing materials going on most new and old passenger train 
cars today are mainly rubbed effect or semi-gloss synthetic 
enamels on the interiors with a photo-volt glossmeter ranging 
from 50 deg. to 65 deg. From a practical standpoint, a degree 
of gloss approaching a reading of 75 deg. will assist materially 
in reducing maintenance and cleaning costs. We suggest that the 
most pleasing results may be obtained from pastel shades of the 
following colors, namely: blue, yellow, tan, green and various 
combinations of these colors. Here again we wish to stress the 
necessity for obtaining competent advice in the selection of color 
schemes. 

Inasmuch as most of the finishing materials used on passenger 
cars today are applied with a paint spray gun, the safety factor 
for the protection of the operator should be considered. For this 
reason we suggest that lead-free materials are obtainable to a 
great extent in most of the finishes applied through the use of a 
spray gun. The more elaborate the color schemes used, par- 
ticularly where the paint is involved, the greater the labor cost 
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Interior of reconditioned and improved suburban car 


because of the masking operations and the necessity for stocking 
the various colors in small quantities. In adopting color schemes 
where any considerable number of cars are involved, it will facili- 
tate the problem for the manufacturer of the finishing materials 
as well as the paint shops if the group of cars to be finished with 
any one color scheme is as large as possible. From the manu- 
facturer’s standpoint on both cost and ease of handling, minimum 
quantities should be 100 gal. or more. Where the quantities 
are below 100 gal., it is usually necessary to charge a premium 
because of the cost involved in handling small batches. 

In a great many instances on the interior of conventional type 
cars the inside finish of wood has been veneered with high grade 
wood, such as mahogany and walnut, with bleeding stains ap- 
plied over them. When a synthetic system is to applied over 
such surfaces, a check should be made to determine whether or 
not the stains used on such surfaces are of the bleeding type. 
In that event it is desirable to remove the old finish. 

In any modernization program, we understand it is the inten- 
tion of most railroads to amortize the cost over periods ranging 
from five to fifteen years. For this reason we suggest that, 
where cars are to be retained in service for a period not to exceed 
five years, the old finish be saved as far as possible and the new 
finish be applied over it using a schedule of operations as fol- 
lows: Clean old surfaces, both exterior and interior; sand as re- 
quired and remove all loose paint; spot prime and putty as re- 
quired; apply sealer ground coat of desired shade; apply two 
coats of enamel. 

Where the cars are expected to remain in service for ten years 
or more and a considerable amount of remodeling has been done, 
we believe the old finish should be entirely removed both on the 
interior and exterior and the surface finished in the same manner 
as new equipment, using the following schedule of operations: 

(1) Remove old finish. (2) Prime using the proper type of 
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primer on each surface, whether it be steel, aluminum, galvanel 
metal, or wood, or composition surfaces, such as masonite or 
agasote. (3) The application of surfacers or fillers on these 
various surfaces is optional; however, it is desirable to do some 
surfacing, using liquid surfacers or knifing composition if a 
smooth finish is to be obtained. (4) After the rubbing and 
sanding operations, we recommend a minimum of two coats of 
the synthetic enamel in the desired shade be applied. However, 
for best results we suggest three coats of enamel. This applies 
to both interiors and exteriors. 

We wish to stress here that the best quality of finishing ma- 
terials obtainable are at all times desirable because of the labor 
costs involved in obtaining a satisfactory finish. Usually the 
labor costs range from two to three times the costs of the finish 
materials, particularly where many masking and surfacing opera- 
tions are involved. 


Floor Covering 


The next step toward bringing older equipment up to a more 
modern effectiveness is the change in floor covering which must 
be judged from the same standpoint as the interior painting; 
that is, a covering both pleasing in appearance yet sturdy for 
lasting service. At present, in a great many of our conventional 
cars in service, little thought has been given to floor covering of 
any other materials than subdued shades of floor paint or similar 
colored covering. Now, however, we find that brighter and 
pleasing floor combinations are being made from asbestos and 
linoleum floor tile, as well as colors in rubber covering. The 
covering on seats and in some cases the seats themselves must 
undergo a change. In most cases, the older seats can be made 
to serve the purpose and be very presentable; the only pro- 
vision necessary is the use of a more outstanding shade of 
plush covering, etc., to match the color scheme employed on 
the interior walls, ceiling and floor covering of these cars. We 
find that the idea seems to be the use of numerous colors to 
blend with the variation in painting. 

The curtains in cars must also undergo a change to perfect 
the arrangement on interiors in passenger equipment and toward 
this end a change toward patterned material is taking the place 
of the solid colors usually found in our older equipment. 


Present Passenger Car Status 


Just how many heavy conventional passenger cars may be 
profitably modernized and rebuilt is a question which individual 
railroads must answer in the light of their own particular operat- 
ing conditions, traffic requirements and the age and condition of 
the particular cars in question. A large volume of new cars 
must be purchased at an early date to replace obsolete equip- 
ment, which will have to be retired shortly. In addition to the 
new cars it will be necessary to modernize a substantial number 
of conventional cars in order to maintain the passenger traffic 
we now have. 

The following tabulation has been prepared to show the number 
of cars in the modern lightweight, modernized conventional, and 
conventional groups together with an estimate of the remaining 
service life of these cars. The most important fact brought out 
in preparing this tabulation is that almost half of the cars in 
service today are over 27 years old. This means that these cars 
were built before 1919, or, since very little car construction was 
done during the war, most of these cars are 30 years old, dating 
back before World War I. 


Present Status of Railway Passenger Equipment 


Head 
end Coaches Sleepers types Totals 
Modern lightweight cars ........ 1,900 2,200 1,700 700 6,500 
Moderni: conventional cars..... 7,000 5,500 3,700 8 17,000 
Other conventional cars ......... 7,300 12,700 3,100 1,100 24,200 
Totalè- -iaire wishes wanes 16,200 21,300 7,600 2,600 47,700 
No. useable for 5 yr., maximum 16,200 8,600 4,50 1,500 30,800 
No. useable for 7 yr., maximum 8,900 8,600 4,500 1,500 23,500 
No. useable for 12 yr., maximum 1,900 2,200 1,700 700 6,500 


It is assumed, based upon past practices of the railroads, that the 
following program will be followed: Complete modernization, 
2,000 cars; partial modernization, 12,000 cars; scheduled main- 
tenance, only, 19,000 cars. 
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. 5—Remove, clean thoroughly, and replace heating in kind 


SPECIFICATIONS FOR PAassencer Car Mopernrzation Proasxs 
COMPLETE MODERNIZATION j 


1—Application of roller bearings 

2—Application of UC air brake equipment 
hock-absorbing material in truck construction 

4—Application of clasp brakes : 

5—Grinding of wheel treads 

6—Redesigning of springing for easier riding 


B 


1—Removal of monitor roof and adoption of A.A.R. contour of 1) t 
6 in, from to top of carline 

2—Application of double glazed dehydrated or breather type almir 
sash with no change in window size k 

3—No addition of side skirts _ 

4—No change in end construction 


1—Application of air conditioning 
2—Application of perforated ceiling air distribution ot 
3—Design ceiling to present a symmetrical appearance and eliminar r 
trace of the old monitor or clere-story appearance 
4—Application of finned radiation and zone heating — | 
5—Application of fluorescent center lighting, and individual seat “gh 
6—Application of ample battery power—at least 500 amp. hr. 
7—Elimination of old type smoking rooms 3 
8—Installation of larger toilets for men and women, including wai x | 
dressing rooms E ; 
9—Arrange floor plan to utilize floor type evaporators for ease m: 
tenance 
10—Apply seats of modern design, reclining type, covered with pava 
upholstery 


D 


1—Sand blast or otherwise remove all exterior paint 

2—Remove all interior varnish or paint 

3—Prime with lead—free primer 

t Faint exterior with good-quality, high-gloss paint, lead free, mtie 
or spraying 

5—Paint interior with pastel shades at recommendation of railroads + 
terior decorator. 

6—Good quality of paint or varnish, or synthetics to be used ia 2! x 
plications ` 


PARTIAL MODERNIZATION 


A 


1—No change in journal bearings 
2—Reconditioning of present brake equipment 
3—Building up, and refitting of present truck parts 
4—Reconditioning of present brake rigging 
$—Grinding of wheel treads h 
6—Redesigning of springing for easier riding 


B 
1—Repair of present roof structure to result in no leaks, squeaks « > 


sightly appearance 
2—Sealing of all window sash, including renewal | 
achieve absence of rattling and non-leakage of air 
3—No addition of side skirts _ 
4—No change of end construction 
5—Repair defective side, end and roof sheets 


c 
1—Application of air-conditioning wo fs Seat 
2—Application of perforated calling air distribution, side penels, œ 7 
proved air distributors | 
3—Application of ceiling design to eliminate appearance of old type sez 
ceilin: 
4—-Modernize lighting using incandescent rather than fluorescent 
5—Remove, clean thoroughly and replace heating system in kind 
6—Application of ample battery power—at least 5000 amp. br. 
7—Eliminate old t: smoking rooms 
&—Install larger toilets and wash rooms 
9—-Install floor type, rather than ceiling type evaporators 
10—Refinish and re-upholster present seats with pleasing upholstering 


necessa t 


1—Spot glaze all imperfections 
3 Spot glaze all interior imperfections 


3—Apply first coat of good uality paint 
+= Aboi finish cost o _ quality paint. an 
5—Interior to paint th good quality pastel shade according © 


recommendation of decorator . ae 
6—Good quality of paints, varnishes or synthetics to be used is > 
applications 


For Cars To Be Usen Five Years on Less 
A 
1—No change in trucks to repair in kind and grind wheel treads 
B 
roofs and ends in kind 


ws, including sash and glass 
c 


1—Repair sid 
2--Seal all kin 


1—Apply air conditioning — 

2—Lowest priced air distribution rete 

3—No change in ceiling design other than necessary for application œ + 
conditioning 

4—Apply electric lighting—incandescent 


6—Apply serviceable batteries 
7—No change in interior arrangement 
8—Install floor type evaporators 
9—Recondition seats 

It will be noted that no mention has been made of generat:* 
for any cars. On air-conditioning systems employing ** 


(Continued on page 620) 
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Gas Turbine Locomotive’ 


‘Ir was a committee of the Railway Fuel and Traveling 
“ngineers’ Association, under the chairmanship of L. P. 
fichael, then chief mechanical engineer of the Chicago 

: North Western, which first explored in detail the pos- 
bilities of the gas turbine as a prime mover for locomo- 
„ves on American railroads. The added incentive of the 
-assibility of using bituminous coal as the fuel supplied the 
‘onomic motivation for the program on which the loco- 
=otive Development Committee is now engaged. 

. The successful application of the open-cycle gas turbine 
_y the Brown-Boveri Company of Switzerland to loco- 
iotive drive turned the thoughts of engineers some ten 
“eats ago to the possibility of this prime mover. So 
apid has been the development of the gas turbine that it 
; already in practical use for many applications, and it 
ill apparently virtually dominate the high-speed aircraft 
eld within the next several years, 

- The operation of the gas turbine has been adequately 
xplained in many recent publications, although the pos- 
bilities of its use with solid fuel are only now being 
plored. In operation atmospheric air, compressed to 
vut 75 Ib. per sq. in. in a highly efficient compressor, 

ters a heat exchanger at a temperature of about 434 
eg. F. This heat exchanger transfers to the compressed 
ir some 50 per cent of the heat available in the turbine 
xhaust, raisimg the temperature of the air to about 
56 deg. F. anci lowering the temperature of the exhaust, 
ecause of the cross-flow nature of the heat transfer, to 
bout the same figure. The air is then heated by the di- 
ect burning of the fuel in the combustor, raising its tem- 
erature to about 1,350 deg. F. 

If this air were to expand through an ideal turbine, 
63.5 B.t.u. of work per lb. of air could be recovered. 
\ctually, the highest efficiency attainable in a present tur- 
une is about 86 per cent to 88 per cent, and the actual 


vork per pound of air would be approximately 140 B.t.u. - 


The compressor requires some 88 B.t.u. per lb., and con- 
iequently the net power of the cycle would be about 52.4 
3.t.u. per lb. of air circulated. Since the air is simply 
hrown away after it has passed through the turbine and 
he regenerator, there is no need to cool it. On this basis, 
1e cycle efficiency, including the efficiency of the turbine 
nd of the compressor, would reach 29 per cent. How- 
ver, the combustor cannot be assumed to deliver per- 
ct conversion of the energy of the fuel into heated air, 
though a combustion efficiency of about 96 to 97 per 
ènt is expected at the present time. Also, there will in- 
vitably be a pressure loss between the outlet of the com- 
ressor and the inlet of the turbine. In addition, the 
ressure loss through the regenerator will cause the tur- 
ne aaant to be slightly higher in pressure than the air 
itake, 

A pressure loss of 5 per cent between the compressor 
id the turbine will result in a reduction of about 2 points 
: cycle efficiency, from 29 to 27 per cent. The loss of 
out 3 per cent in the combustor will reduce the prob- 
le cycle efficiency to 26 per cent. If conservatism in 
ie metallurgical design of the turbine indicates a reduc- 
on in maximum temperature to 1,300 deg. F., the best 


— 


*From a pa esented before the annual meeting of the Rai 

el and Traveling Engineers Association at Chicago on September etra 
| Director of research, opment Committee, Bituminous 
al Research, Ine. 

} Assistant to the director, Locomotive Development Committee, Bitumin- 
1 Coal Research, Ine. 
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Proposed design will use open- 
cycle turbine and an electrical 
transmission—Thermal efficiency 
expected to be about 24 per cent 


cycle efficiency is further reduced to about 24 per cent. 
It can be definitely stated, however, that this value can be 
attained with equipment which is available at the present 
time. Consequently, the opinion that high efficiency can 
only be obtained at extreme temperatures is erroneous, 
for 1,300 to 1,350 deg. can readily be reached with metals 
which are currently in use. 

It is evident from this brief analysis that the open- 
cycle gas turbine is worthy of very careful consideration 
as a locomotive prime mover. The closed-cycle type, 
which uses a direct-fired air heater, can be dismissed at 
the present time, because of the large heat exchangers 
which are needed, and because of the fact that water must 
be used to cool the air after leaving the turbine, so that it 
can be reintroduced into the compressor. : 

The single turbine system, which uses one turbine to 
drive the compressor and also to supply the useful load, 
must use a transmission similar to that employed for the 
Diesel. If a split turbine is employed, in which one tur- 
bine drives the compressor and another supplies useful 
load, direct drive becomes possible, although reversing 
means must also be supplied. 

In developing the program of the Locomotive Develop- 
ment Committee, it has been definitely deeided to use the 
conventional direct-current transmission as speed con- 
trol, reversing, and regenerative braking are all readily 
attained with this system. However, when mechanical 
transmission, with its lighter weight and high emaa, 
can be used, it is to be expected that it will ultimately 
supplant the electrical type. The committee is actively 
investigating this possibility, following the recommenda- 
tions originally made by Mr. Michael and his committee. 


Turbine a Commercial Product 


In establishing a program it was found that the four 
major turbine manufacturers in the United Sattes were 
all prepared to design locomotives which could meet 
railroad requirements of space and weight. Conse- 
quently, the first year of the committee’s activities has 
been devoted entirely to developing a coal-handling sys- 
tem which can be applied directly to the locomotive. An 
obvious method of employing the heating value of coal 
in a turbine is to gasify the coal, and burn the resultant 
gas in a combustor. However, the process of gasification 
is a slow and costly one, and no equipment has yet been 
developed by which the complete conversion of coal to gas 
can be done within the space requirements of a locomotive. 
If a pulverized coal producer could be developed, with 
the additional development of fly-ash removing means 
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so that the gas would be clean enough for immediate use, 
it would find a very ready application both to the gas 
turbine and to many industrial uses. Consequently, such 
a device is currently being studied. 

The use of wayside coal preparation stations to pul- 
verize coal, prior to loading it into special tanks on the 
locomotives, is not encouraging, because of the severe 
limitations it would place upon the usefulness of such a 
locomotive. Although this system was used by the Ger- 
mans in their pulverized-coal steam locomotives, the com- 
mittee preferred to concentrate its efforts on the develop- 
ment of a system which would allow the coal to be 
processed entirely on the locomotive. Therefore, it was 
assumed to be essential to find some system of pulveriza- 
tion which could meet the following requirements : 

Coal of regular locomotive size and quality must be dried, 
crushed, and pressurized at rates up to 8,000 Ibs. per hour. 
It must be fed at a controlled rate from the pressurized 
storage tank into an air line, pulverized to the finest practical 
size, and delivered to the combustor at approximately 60 
Ib. per sq. in. gage. 

It is to be expected that a full-load coal rate of 1 Ib. 
or less per rail hp.-hr. will be obtained by the coal- 
burning gas-turbine locomotive. Depending upon the 
length of run which is intended, from 20 to 40 tons of 
coal would have to be carried to enable a 4,000-hp. 
locomotive to run from 10 to 20 hours at full load without 
refueling. This would require 800 to 1,600 cu. ft. of 
bunker space. If the coal is to be carried directly upon 
the locomotive, it is quite necessary that passage-way 
be provided through the bunker, to enable the crew to 
move from one end of the locomotive to the other. If, 
in addition, it is necessary to restrict the height of the 
coal bunker to approximately 10 ft., and its width to 
about the same value, to fit locomotive space require- 
ments, between 60 and 80 cu. ft. of bunker space can 
be made available per foot of length. This would require 
between 10 and 20 ft. of bunker space to carry the full 
coal requirements, Because of the necessity of carrying 
water for train-heating boilers on passenger locomotives, 
space must also be provided, in the frame or in other 
unused locations, for some 4,500 gal. Because of their 
simplicity and reliability, oil-fired train-heating boilers 
will probably be used on the first experimental loco- 
motives, and approximately 500 gal. of light oil will be 
carried for this purpose. In later units, waste-heat boilers 
will undoubtedly be used for this purpose. 


The Coal-Handling System 


The method of pulverization which is under active 
consideration by the committee is the air-operated coal 
atomizer. This simple device requires approximately 
1 Ib. of air per lb. of coal, at a pressure about 80 Ibs. 
per sq. in. above the combustor pressure. The supplying 
of this air by a small auxiliary compressor, probably of 
the reciprocating type, will take about 1.5 per cent of 
the shaft output of a gas turbine, but it will probably 
result in the lowest attainable overall pulverization cost. 

In order to make the coal suitable for use with the 
coal atomizer, it must be crushed and dried, so that it 
can be fed from the pressurized storage tank. Since very 
large quantities of waste hot air are available from the 
turbine exhaust, it seems logical to use this air for drying 
the coal, and also for conveying the coal after it has 
been crushed. Consequently, the coal will be fed from 
the bunker through a riser séction, from which it will 
fall into a small motor-driven hammer mill. In this 
mill, it will be reduced to -16 mesh, and tramp iron 
will be eliminated. The drying of the coal will be done 
by introducing heated air into the feeding system, and, 
since this heated air wiil pick up much of the fine coal 
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in the process, the same air will also be used to sweep 
the bottom of the crusher, thus picking up the remainder 
of the coal, and carrying it to the pressurizing system. 

The coal-handling devices will be operated under a 
slight suction, in order to eliminate leakage into the cab 
of the locomotive, and thus to maintain the desirable 
feature of cleanliness. The suction -will be produced by 
a combined fan and dust catcher, such equipment being 
available in the form of the Rotoclone, manufactured by 
the American Air Filter Company, Louisville, Ky. 

In order to be burned in the combustor of a gas turbine, 
the coal must be put under pressure. A number ci 


different devices can be used for this purpose. Since the 
coal atomizer is to be used as the pulverizer, the maximun 
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The coal atomizer pulverizes the fuel as a result of internal explose 
caused by the rapid pressure drop through the nozzle 


pressure in the pressurized storage tanks will be 140 È. 
per sq. in., and consequently the pressurizing device mus 
be prepared to work against this pressure. A numb 
of possibilities exist, including the use of the twin-tank 
system, the lock hopper, and the “coal pump.” Wit 
the twin-tank system, while one tank is under full pressure. 
delivering coal to the atomizing air line, the other i$ 
isolated from this line and coal is entering the tank 
through the conveying line. Because of its relative sit- 
plicity, this system is likely to be used in the first coal- 
burning gas turbine system. 

The lock hopper consists of two upper tanks super- 
imposed upon a base tank, and is likely to be widely 
used for stationary gas turbines. The necessity for 3 
considerable amount of head room, however, makes tts 
use on the gas-turbine locomotive more problematical. 

The coal pump consists of a screw feeder, operating at 
such speed that a continuously renewed plug is produced 
at the high-pressure end, which acts as a seal to prevent 
the leakage of air down the worm. This device has 
been under development both at the Institute of Gas 
Technology and at Johns Hopkins University, and it 
has been possible to pump coal at rates as high as 30 Ib. 
per min. against pressures up to 70 Ib. per sq. in. l 
Standard Stoker Company reports that, with a similar 
device, using improvements of their own design, ther 
have been able to secure consistent operation against * 
lb. per sq. in. pressure. If this development can be 
carried to a commercially successful point, it will result 
in a great simplification of the coal-handling system. 

The feeding of the coal from the pressure tank into 
the atomizing air line has in the past been done br 
means of a small screw feeder, operating at variable speed. 
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Because the screw feeder, particularly at low speeds, is 
not too reliable, a drum-type feeder will also be investi- 
gated for this service. Such feeders have been widely 
used in the chemical process industry for accurately 
controlling the feed rate of granular materials. 

Since the accurate control of the rate of fuel flow 
is of paramount importance in gas-turbine operation, it 
is probable that a secondary control system will also 
be developed. In this system, the screw feeder would 
deliver the crushed coal through a rotary screen, which 
would serve to eliminate oversized particles. The atomiz- 
ing air, supplied from the booster compressor at a 
pressure of 120 to 140 Ib. per sq. in. gauge, and a temper- 
ature as high-as 600 deg., picks up the coal from the feeder, 
and carries it up to the recirculator control valve. When 
full coal flow is required, this valve is opened, and the 
coal thus passes to the coal atomizer and the combustor. 

A coal-flow meter, of the type developed by the Battelle 
Memorial Institute, will probably be used to give con- 
tinuous indications of the rate of coal and air flow. If, 
because of a sudden dropping of the load from the gas 
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The recirculation method for controlling the feeding of the coal 


turbine, the fuel must be shut off instantaneously, the 
recirculator valve is closed, and the coal-air stream is 
directed through the cyclone separator. The coal is 
thus separated from the air and returned to the feed 
tank. The air passes on into the combustor, and thence 
to the turbine. Intermediate settings of the control valve 
will result in the by-passing back to the tank of any 
desired portion of the fuel. The master control of turbine 
power, in this system, would be the recirculator control 
valve, and this would be air-actuated through the gov- 
erning system. 


Pulverization and Combustion 


Pulverization of coal can be accomplished by a number 
of different devices. The hammer mill and ball mill 
have been widely applied, and they are used almost 
universally for large power-plant applications. On the 
locomotive, the problem is complicated by the fact that 
it is desirable, for many reasons, to pulverize the coal 
while it is at full operating pressure. No pressurized 
pulverizers are on the market at the present time. 
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The Locomotive Development Committee has under 
active study the coal atomizer, a device first used at the 
Institute of Gas Technology in Chicago to produce finely 
pulverized coal for gasification. It consists simply of 
a nozzle which is inserted into a line through which . 
flows compressed air at a pressure about 80 Ib. per sq. in. 
above the discharge pressure. By causing the coal to 
pass through the nozzle with the air, pulverization can 
be accomplished through the tremendous number of 
internal explosions which take place when the air en- 
trapped within the pores of the coal, seeks to expand 
as the pressure is reduced. By the addition of a simple 
attrition device, the product can be as fine as 80 to 90 
per cent -325 mesh, with 5 per cent or less +100 mesh. 
Through the use of air at increasingly high temperatures, 
and by improving the attrition device, it is expected that 
the air consumption can be reduced below 1 lb. per lb. 
of coal. : 

Because of its simplicity and lightness, the coal atomizer 
appears to be the most suitable method of pulverization 
which has yet been proposed. Although its power con- 
sumption is higher than that used in the ordinary me- 
chanical mill of like capacity, its simplicity and its ability 
to deliver coal at the proper pressure make it particularly 
attractive for this application. 

The actual burning of coal under pressure is now 
receiving very active attention from the committee. 
Fundamental research on the burning of coal under 
pressure is being done at Battelle Institute, while various 
promising types of combustors are being tested at Johns 
Hopkins University. A large-scale pressure combustion 
laboratory is being installed at the Dunkirk Works of 
the American Locomotive Company. 

The gas-turbine combustor is unique in that the amount 
of excess air is far greater than that encountered in any 
other fuel-burning device. In order to reduce the tempera- 
ture of the products of combustion to a value of approxi- 
mately 1.300 deg. F., which can be successfully used 
with available turbine materials, six or seven times the 
theoretical air requirement must be supplied. Approxi- 
mately 10 Ib. of air is an average theoretical requirement 
for bituminous coal. Since this same pound of bituminous 
coal will produce somewhat more than 1 hp. at the shaft 
of the turbine, it is evident that the actual air rate of 
about 60 Ib. per shaft hp.-hr. will result in a great excess 
of air over the theoretical requirement. Obviously, if 
an attempt is made to burn the fuel directly in the total 
supply of air, the flame will be so chilled that the com- 
bustion efficiency will be very low, and the flame may 
even be extinguished. Consequently, it is necessary to 
have some form of inner combustion chamber, within 
which the coal, with about 40 per cent excess air, is 
completely burned. The remaining air is ordinarily used 
to cool the internal combustion chamber and to mix 
with the products of combustion after they emerge from 
this chamber. High rates of heat release can be expected 
in the gas turbine, because the oxygen concentration in 
the air is increased due to its higher pressure, and also 
because large quantities of excess air can be used to 
create a very favorable condition of turbulence. 

In the development program of the committee, funda- 
mental studies of the effect of pressure upon the combus- 
tion of pulverized coal are being made at Battelle Institute. 
With single-tube equipment, studies are being made to 
determine the flame speed and rate of heat release which 
can be anticipated when a pressure as high as 60 Ib. per 
sq. in. gauge is used in the combustor. Thus far, heat 
releases as high as 2,000,000 B.t.u. per hr. per cu. ft. 
have been recorded. 

Also under test at Battelle is a unique combustor, 
patterned after the Vortex combustion chamber originally 
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proposed as early as 1931 by the Fuel Research Board 
of Great Britain. In this combustor, the fuel is admitted 
through a number of feed pipes which are located about 
midway between the center and the periphery of a 
cylindrical combustion chamber. Air for combustion is 
admitted through a series of vanes, which cause the air 
to spin vigorously as it passes towards a centrally located 
outlet. The coal particles tend to be thrown outward 
by centrifugal force, while the drag of the inwardly 
spiraling air tends to carry these particles out through 
the outlet. Thus, particles of each particular size will 
automatically take up an equlibrium position, where the 
centrifugal force just balances the aerodynamic drag. A 
rotating fuel bed, suspended in rapidly moving air, is 
thus produced. The air for combustion and for cooling 
the Battelle combustion is supplied by the compressor 
of an aircraft turbocharger. The hot products of com- 
bustion, under a pressure of 10 to 15. Ib. per sq. in. 
gauge, pass through the turbine of the turbocharger, 
giving up enough energy to drive the compressor, before 
being exhausted to the atmosphere. Ignition of the coal 
is obtained by means of a small pilot gas flame. It has 
been found possible to operate this combustor for long 
periods of time, with exhaust temperatures as high as 
1,800 deg. F. After ignition has been accomplished, the 
pilot flame can be turned off, and combustion is main- 
tained. A heat release as high as 4,000,000 B.t.u. per 
hr. per cu. ft. has been obtained with this unit, and it 
appears to have excellent possibilities for use as a gas- 
turbine combustor. Tests will shortly go forward on 
a much larger combustor, using a 10,000 cu. ft. per min. 
blower to supply the necessary air. 

The actual shape of the first full-scale combustor is 
not yet decided, although it will certainly embody the 
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Screened Air Intake 
Lined with Silencing Pads 


principle of an inner shell, where the coal is bumed 
completely, surrounded by an outer shell through which 
the cooling air circulates. The conception of the com- 
bustor will be similar to that which has been successfully | 
applied in oil-fired gas turbines. 

The removal of fly ash from the products of combustion 
is a matter of the utmost importance. Tests now under 
way at the Institute of Gas Technology have show 
conclusively that, if they fly ash is not removed, th 
products of combustion are extremely abrasive even to 

: the hardest materials now employed for turbine blade: 
If the fly ash, on the other hand, can be removed, to 
such an extent that only 5 per cent to 10 per cent į 
the original dust loading remains, and all of the particles 
above 10 microns (.025 in.) are removed, then th: 
abrasiveness of this air-dust suspension is reduced t 
the point where it is not expected to be harmful to gs 
turbine blades. In studying the problem of removinz iy 
ash from air at 1,300 deg. F., it was immediately appret 
that the usual power-plant practice of employing % 
Cottrell electro-static precipitator could not be used. Tz 
temperature of the air is higher than that which can k 
handled in the electrostatic unit, and the size of si 
units is far greater than could be incorporated into: 
locomotive. 

Filters of temperature-resistant materials are also mt 
a practical method of ash removal, because of the fat 
that they would soon become clogged. 

The use of a battery of small cyclone separators a 
peared at the outset of this investigation to be the only 
practical solution to the problem. In cooperation wit 
the Aerotec Company and the Thermix Engineenry 
Company of Greenwich, Conn., a program of investigat 
has been carried out which shows that small cycle 
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separators produced by these companies can meet the 
requirements of gas-turbine service, and adequate evi- 
dence is available to demonstrate that a battery of the 
tubes operates in exactly the same manner as the indi- 
vidual tubes. 
It has been demonstrated that the Aerotec tube can 
. effectively remove as much as 95 per cent of the fly ash 
ina hot-air stream. As the temperature increases, how- 
ever, the efficiency of the tubes decreases, but this de- 


crease can be overcome by increasing the velocity of- 


the air passing through the tube. For a given velocity, 
the pressure drop through the Aerotec tube varies directly 
as the density of the air. Thus, a 10-in. pressure loss 
at atmospheric pressure and 1,000 deg. F. corresponds 
to a loss of about 1 Ib. per sq. in. at full-gas turbine 
operating conditions. Since pressure loss between the 
combustor and the turbine is very harmful to efficiency, 
it is expected that a compromise will be established, 
resulting in the removal of about 90 per cent of the fly 
ash, and restricting the pressure loss to about 1 Ib. per 
sq. in. : 

Variations in dust loading over a wide range are not 
harmful. It is expected that, with 10 per cent ash in 
the coal, the dust loading coming to the separators will 
be about 2 grains per cu. ft. This can easily be reduced 
to 0.2 in the air coming from the separator. 

Dust tests are being carried out, using a number of 
turbine-blade materials as test specimens. Uncleaned 
air is found to be extremely abrasive, and it is capable 
of drilling holes through flat test specimens in a short 
period of time. The abrasiveness of the air is reduced 
by a factor of at least 100 when the Aerotec separator 
is used to remove most of the dust, including all of the 
larger particles. During the coming year, work on the 
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removal of fly ash will be continued, to test other promis- 
ing types of cyclone separators, and to determine the 
economical limits beyond which it is not necessary to 
go in the removal of fly ash. 

The disposal of the fly ash after it has been separated 
from the products of combustion is also undergoing seri- 
ous study. It has been recommended that sufficient 
capacity be carried on the locomotive to render unneces- 
sary the discharge of fly ash between locomotive terminals. 
The dumping of the powdered ash overboard at random 
cannot be tolerated, because of the fact that it would 
find its way into the air-conditioning system of the 
following cars, as well as producing a nuisance along 
the right of way. The fly ash could be discharged in 
the form of slurry if adequate water were available, 
but this would necessitate the carrying of an unneces- 
sarily large quantity of water. Compacting of the ash 
and discharging it in the form of pellets would produce 
a hazard at high speeds. 

The use of fly ash for rail sanding has been suggested, 
and it is under study at Purdue University, using a 
regular brake-testing machine. It is probable that, on 
the first experimental locomotives of the committee, ash 
storage capacity will be provided in which the ash re- 
sulting from the full load of coal can be accommodated, 
without the necessity of intermediate disposal. 


Two Gas Turbines Ordered 
The gas turbine forms a particularly effective prime 
mover for locomotive service because of its extremely 
light weight and relatively small size. Turbines proposed 
by the Allis-Chalmers and the Elliott Companies are now 
on order, and delivery is expected late in 1947. Each 
turbine will be capable of producing at least 3,750 shaft 
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hp., and the full-load coal consumption of each is con- 
paeaby less than 1 Ib. of 13,500-B.t.u. coal per shaft 
p.-hr. 

The Allis-Chalmers unit uses the axial compressor, the 
efficiency of which has been adequately demonstrated in 
many oil-refinery units as well as in the high temperature 
experimental unit in the Naval Engineering Experiment 
Station at Annapolis. Efficiency on similar compressors 
has been reported as high as 85 to 86 per cent. Five 
stages of reaction blading will be used in the gas turbine. 
and the four 1,000-hp. generators will be driven at 
approximately 1,000 r. p. m. by a single reduction gear. 

The Elliott turbine will employ a two-stage centrifugal 
compressor, which will enable the unit to be built with 
only two bearings. Because of its unique design, the 
Elliott unit will eliminate high-pressure seals, thus com- 
pensating in part for the lower compressor efficiency 
which is to be expected from the centrifugal design. The 
Elliott unit is characterized by extreme lightness, since 
the prime mover and generator together will weigh only 
about 17 Ib. per hp. 

The actual design of locomotives to use the Allis- 
Chalmers and the Elliott turbines will be undertaken in 
the near future by the three major steam locomotive 
builders. A set of tentative specifications has been sug- 
gested by the Mechanical Advisory Board. The loco- 
motives will be double-ended, thus eliminating the neces- 
sity of turning them at the end of a run. A maximum 
range, without refueling, of about 1,000 miles will be 
provided. A train-heating boiler of conventional type 
will be used, and the oil supply for this boiler will also 
be used as pilot fuel in the main combustor, and as fuel 
for the small auxiliary Diesel engine which will be used 
to start the main turbine. The conventional direct-current 
transmission system will be controlled by the engineman 
in a manner quite similar to that now used on the Diesel- 
electric locomotives. 

It is expected that the duties of the fireman will be 
no more arduous than those which he now performs on 
the Diesel. The operation of the coal-handling equipment 
will be almost entirely automatic, and there will be very 
little for the fireman to do in the operation of the gas 
turbine itself. Conventional air-brake equipment will be 
used, with the air compressor driven from the main 
power unit. A small auxiliary generator will be used, 
together with a battery which will provide power during 
periods when the main turbine is not in operation. 
Serious thought will be given to the use of alternating 
current as a power supply for the auxiliaries, in order 
to eliminate the maintenance which would otherwise be 
necessary for the direct current motors which would be 
used to drive the coal-handling equipment. 

Wind-tunnel tests will be conducted in the near future 
to determine the best shape for the locomotive, bearing 
in mind that approximately . 100,000 cu. ft. per min. of 
air must be taken in to supply the main turbine and the 
traction-motor cooling requirements. Induction of this 
air at the proper place on the surface of the locomotive 
may result in a useful reduction of the power required 


at high speeds. 


Future Developments 


In looking towards the future, it can be predicted that 
larger units, with two turbines, capable of producing 6,000 
rail hp. or more, will be in use. The new mechanical 
transmission, when it has been sufficiently developed, 
will remove the necessity of using the heavy and expensive 
electrical transmission which the first units will employ, 
and a considerable saving in efficiency at high loads 
will also result. The first cost of such locomotives, when 
quantity production is reached, should be considerably 
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lower than that of the Diesel-electric locomotive. Of 
primary importance, however, will be the ability of the 
gas turbine to burn virtually any fuel which is available. 
For Western roads which customarily burn heavy oil, 
the gas turbine offers a chance of a very marked reduction 
in operating expenses, without sacrificing the convenience 
which is now expected from liquid fuels. For the Eastem 
and Southern roads, as well as those of Canada and 
many foreign countries, the gas turbine equipped with 
the necessary apparatus to burn solid fuel will form an 
economical answer to the motor power question. 


Old Passenger Cars 
(Continued from page 614) 


powered units, an engine generator is also applied. Nearly af 
cars worthy of other than scheduled maintenance are supple 
with an axle generator. 

There are three types of air-conditioning, namely electro-me- 
chanical, steam-jet, and self-powered. The choice is reserved 
to the individual railroad, whose needs dictate the type to be used 

The choice of roller bearings is left to the individual railroad. 

Grinding of wheel treads to concentricity contributes to good 
riding qualities regardless of truck design. 

The removal of the monitor roof contributes to outside ap- 
pearance, and reduces future maintenance. 

Modern sash—viz., double breather, dehydrated, and other such 
designs can be salvaged for other uses. 

Side skirts, while improving appearance, add to maintenance 
costs. 

Old rigid steps should be retained. 

The application of air-conditioning is a Must. All that is lost 
by air-conditioning a car is the labor, as the material is salvage- 
able. Air conditioning (cooling) produces more favorable pas- 
senger reaction during the months that travel is heaviest, than 
any other improvement. 

The use of quality paints is economy. It costs no more to 
apply than a poor-quality paint and the resultant better service 
and appearance far offset the additional cost of the quality ma- 
terial. This item should be noted by the purchasing departments 

Your committee takes the stand that the conventional pas 
senger car should be maintained as befits its condition rather 
than its age, its construction rather than its weight, and finally 
its cost of rehabilitation as against the cost of a new car. Th 
foregoing recommendations illustrate its possibilities. 


Discussion 


In answer to a question, Chairman Barrer said that the com- 
mittee feels there is a definite trend towards modernizing all 
passenger cars of sound-construction, although this equipment 
should be confined to local and relatively short runs, new light- 
weight cars being apparently essential for high-speed trans- 
continental trains. 

President Cheshire pointed out that the decision to retire or 
modernize old conventional passenger cars has a direct bearing 
on future railway operating costs and service. 

One member said that action must be taken quickly to hold 
traffic and another that the modernization of existing air-con- 
ditioned cars is essential owing to the impossibility of getting 
enough new cars. , 

The report was signed by Chairman W. C. Barrer, assistant 
superintendent car shops, C. & N. W., Chicago; L. A. McAllister, 
mechanical engineer, Alton, Chicago; A. W. Clarke, assistant 
general mechanical engineer, American Car and Foundry Com- 
pany, St. Charles, Mo.; J. E. Candlin, Jr., assistant to chief 
engineer, Pullman-Standard Car Manufacturing Company, Chi- 
cago; E. L. Estes, district manager transportation, E. I. du Pont 
de Nemours & Co., Inc., Chicago; E. M. O'Brien, technical ad- 
visor, The Sherwin-Williams Company, Chicago; G. Coleman. 
vice-president, Williams-Haywood Varnish Company, Summit, 
Il; H. L. Holland, assistant mechanical engineer, B. & O., Balti- 
more, Md. ; H. G. Moore, assistant superintendent car department, 
A. C. L., Wilmington, N. C. 
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EDITORIALS 


Electrical Reports 
_ Indicate Future Trends 


The October meetings of the two A. A. R. Electrical 
Sections, reported in this issue, were eminently suc- 
cessful. The Railway Electric Supply Manufacturers 
Exhibits were of exceptional interest. This might be 
considered obvious comment, as it has been five years 
since the Sections held regular meetings and seven years 
since there has been an R. E. S. M. A. exhibit. But such 
a long recess can cause disintegration of the best of 
organizations and the dislocations of war have left other 
groups without reason for existence. 

To the electrical departments, the war has served as 
a powerful stimulant. Applications of equipment have 
been delayed and many new and improved things devel- 
oped. The associations have been held together, and 
after five years have come back with renewed energy. 

As might be expected, a relatively small part of the 
reports concerned the setting up of recommended prac- 
tices, and although one report states that the committee 
was handicapped by manufacturers being reluctant to 
disclose new ideas they are developing, the reports as a 
whole include a wealth of new information. 

If, for example, the Mechanical Division reports on 
car electrical equipment and car air-conditioning equip- 
ment are put together, they show new developments 
which begin with power supply and batteries, and include 
ramifications of power conversion, air-conditioning, 
tefrigeration for food preservation and drinking water, 
controls for air conditioning, electronic air filtration, 
odor elimimation and lighting. To this list the exhibits 
added other developments which will undoubtedly be 
incorporated in railroad service. 

From this it would appear that Diesel power plants 
as well as propane-driven units will offer effective com- 
petition to axle generator drives, particularly on cars 
having heavy power demands. One railroad will equip 
300 cars on which a.c. power, derived through the use 
of an amplidyne inverter, will supply power to nearly 
all equipment on the car except the compressor. With 
the possible development of suitable sealed compressor 
units, the use of a.c. power for compressor drives may 
be considerably extended over the few present appli- 
cations. Mechanical refrigeration will almost certainly 
take over much of the cooling now done with ice for 
food preservation and drinking-water cooling. Air- 
conditioning controls used with reheat for dehumidifica- 
tion may effect refinements which will place the results 
above passenger criticism. Similarly, electronic and 
activated carbon filters are available which can effec- 
tively dispose of objectionable air conditions. Standards 
of lighting by the use of more fluorescent lighting can do 
much for car appearance and passenger comfort. 
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These are only a few things which indicate the present 
trend, but since they represent basic improvements, it 
seems obvious that the work to be done on new and 
existing equipment is just starting. 


Oil Is Oil 
And Coal Is Coal 


For a considerable number of years the Committee on 
Fuel Records and Statistics of the Railway Fuel and 
Traveling Engineers’ Association has been actively 
engaged in studying the problem of developing some 
uniformity of practice in the matter of converting fuel 
oil and electric power consumed in railway motive 
power into terms of equivalent pounds or tons of coal. 
Some of its reports have pointed out the wide variations 
in the conversion factors used by different railroads and 
it has been working toward the development of some 
agreement on a more uniform formula or set of 
formulae for use in this connection. 

In its 1941 report the committee defined a consistent 
equivalent value as one that would produce a fuel unit 
in pounds of coal per thousand gross ton-miles of the 
same order of value as that produced on the same terri- 
tory by coal-burning locomotives in the same kind of 
service, from which it was deduced that the conversion 
factor should be such that a road using electricity, fuel 
oil, gasoline, or Diesel fuel could at any time return to 
the use of coal without affecting the value of the fuel 
performance units on the territory in question. To meet 
these requirements the committee suggested that the 
B.t.u. per ton and per gallon, respectively, of the two 
types of fuel be multiplied by the per cent of the total 
fuel disbursement for the service actually used on the 
road and the per cent of the combustion efficiency with 
which the potential heat in the fuel is released. Thus, in 
one example cited 0.8 of the heating value of a ton of 
coal is equated to the entire heating value of a gallon 
of oil to arrive at an equivalent of 148 gallons of oil per 
ton, whereas a direct comparison on the basis of overall 
consumption irrespective of relative efficiency would 
produce a ratio of 185 gallons of oil per ton of coal. As- 
suming an operation consuming 8 gallons of oil per thou- 
sand gross ton-miles, the equivalent coal consumption 
in the first instance would figure up to 108 lb. per 
thousand gross ton-miles and in the second to 86.5 Ib. 

The question raised by this comparison is, why should 
the performance of the oil-burning locomotive, either 
steam or Diesel, when stated in terms of pounds of coal, 
be handicapped by having to compensate for the lower 
efficiency of the coal-burning locomotive? It illustrates 
the difficulties of arriving at a formula which will be uni- 
versally satisfactory. 
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There was a time when coal was so nearly the uni- 
versal locomotive fuel and what oil was used was burned 
in the steam locomotive firebox that the small signifi- 
cance of the exceptions and the desire for a single statis- 
tical unit, no doubt, justified the practice of setting up 
statistics in terms of coal alone. However, that day is 
now past. The proportion of Diesel locomotives is 
increasing and, although the number in road service is 
still small, there are several large fleets of these locomo- 
tives which play very significant parts in conducting the 
transportation of the roads on which they operate. The 
performance of these locomotives and the amount of 
fuel oil consumed will undoubtedly be a matter of con- 
tinued interest to the entire railway industry and to the 
public as well. 

The OS forms have kept pace with these changing 
conditions but each group of fuel figures on Form OS-E 
still ends with the calculation by which the total con- 
sumption of all fuels purports to be expressed in terms 
of tons of coal. With the possible exception of “Other 
Fuels” (Items 2-06, 2-13, and 2-23), the coal equiva- 
lent of which amounts to less than one-tenth of one 
per cent of the actual coal consumption, why continue 
to equate fuels in terms of tons of coal according to a 
formula which someone on each railway considers ap- 
plicable to its local conditions? How can quantities so 
arrived at have any statistical significance? If there 
must be such a total, why not arrive at it by dividing 
the average cost of a ton of coal on the railroad or in 
the territory under consideration into the total cost in 
dollars of all fuels consumed? This, at least, possesses 
the virtues of uniformity and simplicity. 


Light Repair Tracks 
Taken Out of the Mud 


One of the most forward-looking reports, presented at 
the Car Department Officers’ Association meeting at 
Chicago early in September pertains to light car-repair- 
track location, lay-out, equipment and operation—a 
rather full coverage of the subject. One member 
described the report as a constructive effort to take 
light repair tracks “out of the mud” and organize them 
on a modern, efficient, production basis which should 
do much to reduce the time and cost of freight-car re- 
pairs and expedite railway service. l 

Obviously, the first consideration is location of the 
repair tracks with respect to the train yard to minimize 
switching and save time in placing bad-order cars where 
they can be quickly and suitably repaired. This factor 
is so important that railroads may well consider re- 
locating certain light repair tracks which are now too 
far away or inconveniently placed, owing to changed 
operating conditions or other reasons. A location spe- 
cified 50 years or more-ago is no assurance that this 
position best meets modern requirements. 

In this connection, the lay-out of the repair tracks 
and necessary offices, tool- and material-supply buildings 
is another factor which should be restudied in the light 
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of present needs. Possibly slight and relatively inex- 
pensive changes may effect real economies. Similarly. 
as suggested in the report, the kind of tools, equipmen: 
and method of operation deserves earnest consideratin 
to discover what improvements can be made. 

The report suggests, and in fact urges, the extension 
of “spot system” repairs to light repair tracks and ther 
is a definite need for more specific information as to jus 
what can be accomplished along this line. Theoreticali, 
at least, it should be possible to concentrate the acu: 
work of making light repairs in a restricted area, s: 
three or four tracks wide and long enough to accomm- 
date about four cars. 

This concentration of work would permit supply 
power jacks and wheel-change equipment, also cr 
tools, repair materials and men in a comparatively x’ 
space, where the work could be more effectively sy- 


vised and much time and effort saved, as compared wt: | 
doing the same work on cars spread over long regu: 


tracks. In this connection, it has been suggested tw. 
hy placing bad-order cars on the repair tracks once « 
twice a day with the locomotive switcher, subsequer: 
car movements to and through the repair “spot” a 
be effected by a car puller or tractor which will giv 
the car department better service and save switchin. 
One thought, considered by the committee but w 
included in its report this year, was the possibility « 
covering the repair “spot” with a light shed or buildixs. 
dependent upon climatic conditions, as a protedi 
against inclement weather. It would not be feas 
to house present long conventional rip tracks, but iè 
the work concentrated in a smaller restricted space, wt 
couldn’t this be done? In some parts of the countr. - 
roof with open sides and ends would furnish protect. 
In others, a light steel building would be required and" 
the north the building would need to be heated. _ 
Railway light-repair tracks must be brought up “' 
of the mud” to the fullest extent practicable by instalne 
hard-surface roadways and motorized equipment for t 
rapid, safe movement of both men and materials. Wh 
not go one step further and get the important incre 
in production which can be secured by protecting m“ 
from the weather. One railroad study shows that œt- 
repair work is slowed up as much as 50 per cent” 
extremely cold weather, and that there is definitely t- 
duced output in cases of snow, sleet, rain, or temper 
ture below 30 deg. F., even when the weather is clear 
The loss is at least 10 per cent whenever there is hea: 
rain, dust or intense heat. And there is the ofte 
serious delay and cost of snow removal. 
Providing it is practicable to concentrate light ar- 
repair operations in a relatively small space, as 5% 
gested, it is thought that specific dollars and cents 9” 
ings as a result of increased production will pay large 
dividends on the cost of any building structures require 
to protect the workers. Moreover, it is not unreaso™ 
able to assume that a better class of more-skilled carme” 
can be attracted and young men held in the service 
improved working conditions. Regardless of the "1 
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of improvements made, other parts of the railway me- 
hanical plant are being streamlined and brought up-to- 
late and it is obvious that light car-repair tracks and 
heir operation also deserve appropriate action. 


Jomeless Boilers 


Ine of the more recent changes in steam locomotive 
oiler design is the elimination of the steam dome, a 
evelopment that merits the consideration of all boiler 
esigners. The simplification of any structure is always 
elcome and getting rid of the steam dome should make 
o one unhappy in the boiler shop for the fabrication 
nd attachment to the boiler of a cylindrical steel part, 
ne end of which had to be developed to the contour 
f the intersection of two cylinders, created a problem 
1 laying out and a headache for the boilermaker in 
itting-up. It reduces cost and weight and permits 
irger shells within the same clearance limits. 

The necessity of keeping within the clearance limits 
ras the main reason for designing the boilers of the 
lew York Central’s Niagara class locomotives without 
team domes, a departure from conventional design 
yat has proven to be entirely satisfactory in the service 
erformance of these motive power units. The Canadian 
acific, having operated five domeless boilers on 4-4-4 
‘pe locomotives since 1936 and having received two 
omeless all-welded boilers early this year, has indi- 
ated that all new boilers will be designed without 
team domes. The six all-welded boilers ordered 
or the Chicago & North Western also will be fabricated 
‘ithout steam domes. 

At the recent annual meeting of the Master Boiler 
Makers’ Association, it was pointed out that a study 
f the conditions existing inside a boiler while gener- 
iting steam showed that the steam dome was not re- 
juired for the delivery of dry steam to the dry pipe 
less foaming became excessive. The observation 
lso was made that with excessive foaming the lack 
f a steam dome had no detrimental effect because the 
lome has inadequate capacity to handle the foam. 
The chief mechanical engineer of one railroad has 
letermined that the principal factor involved in design- 
ng a boiler without a steam dome is the location of 
he steam slots in the dry pipe as near the center of 
nass of the boiler water as practicable. At that 
dint the effect of the surging and movement of the 
water would be least and therefore the possibility of car- 
tyover would be reduced. Other than a few precautions 
of this nature that are relatively simple of solution there 
are apparently no good reasons for continuing to use 
1 boiler part the function of which can be defended 
so little on the basis of usefulness. 

The simplicity of conventional steam locomotives 
has always been an inherent advantage of that type 
of motive power and the elimination of any part that 
is superfluous will improve that advantage. If it also 
has a beneficial effect on costs, construction and main- 
tenance there should be no hesitancy in its adoption. 
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Classified Repairs 
For Diesel Locomotives 


At the annual meeting of the A. A. R. Mechanical 
Division in Chicago in June, a sub-committee of the 
Locomotive Construction Committee offered a plan for 
a system of classified repairs to Diesel locomotives. 
What little discussion there was of the subject at that 
meeting indicated that the membership was not greatly 
interested in maintaining Diesel-electric power on the 
same general classified repair basis as has been the 
custom with steam power for many years. The feeling 
at that meeting, if a rather limited expression of opinion 
can be accepted as a guide, was that the shopping of 
Diesel-electric locomotives on a mileage basis for gen- 
eral repairs is not practical. 

Either by design or coincidence there was also a 
committee report presented at the annual meeting of 
the Locomotive Maintenance Officers’ Association in 
Chicago a month later which not only raised the ques- 
tion again but went so far as to recommend the estab- 
lishment of a system of repair classification for Diesel- 
electric locomotives patterned directly after the classifica- 
tion for steam locomotives adopted by the railroads in 
1924, and further outlined what, in the opinion of the 
committee, such a classification should be. In the dis- 
cussion of the L. M. O. A. report at Chicago one chief 
mechanical officer remarked that “it begins to look as 
though we have made a mistake in ever letting a steam 
locomotive man have anything to do with a Diesel” 
for “now they want to handicap the Diesel with the 
same time consuming shopping system that has reduced 
the serviceability of steam power.” 

Another chief mechanical officer has since expressed 
to us the opinion that regardless of the general feeling 
of the members present at both of the Chicago meetings 
there is considerable merit to the proposed plan to shop 
Diesel-electric locomotives on a classified repair basis ; 
that while locomotives of one type may be of such 
construction that they can be maintained on a “running 
repair” basis without shopping periods for general re- 
pairs it is decidedly to a railroad’s advantage to shop 
the locomotives of another type on a mileage basis. 

It is apparent that, for one reason or another, only 
one side of this important question has been brought 
out and, while an observer at either of these meetings 
might gather the impression that the classified repair 
system had no application to Diesel power at all, the 
entire story has not yet been told. One of the major 
advantages of Diesel-electric power is the ability of the 
railroads to use it day in and day out and both the 
operating and mechanical departments will oppose 
drastically any move to impose any system of mainte- 
nance that will affect utilization adversely. If, however, 
the classified repair system can reduce the cost of 
maintenance, and at the same time require no increase 
in out-of-service time over the running repair basis 
then by all means every railroad must, of necessity, 
give consideration to the question of a classified basis 
for general repairs. 
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With the 
Car Foremen and Inspectors 


Car-Repair 


Automotive Equipment“ 


The familiar saying “Necessity is the Mother of Invention” 
has never been more applicable than during the last few years 
-during which car department supervision has been under constant 
pressure because of the critical situation with regard to time, 
labor and material. As a direct result of this condition, numerous 
time and labor-saving devices have been developed without which 
we would not have been able to “Keep 'Em Rolling.” Many 
of these developments have been in the field of car department 
automotive equipment. 

The speed and maneuverability of rubber- tired automotive 
equipment has made it possible to place repair material at the 
<ar in but a fraction of the time formerly used, and has sub- 


C. C. Cowden, 
Chairman 


stantially reduced the cost of material handling and delivery on 
a unit basis. 

In order to better cover the general subject, your committee 
has divided its study into three classifications; namely: (1) Car- 
department automotive equipment for use in train yard and on 
the light repair track, (2) for repairing cars set out between 
terminals, and (3) in heavy repair shops and on the stripping 
track. 

There are three types of equipment which we believe are 
well adapted to repair-track and train-yard use: Three-wheel, 
pneumatic-tired delivery truck with low flat deck; small light- 
weight tractor with pneumatic tires; swing- -boom tractor crane 
with telescopic boom. 

The three-wheel, flat-deck truck is available in various sizes 
which range from % ton to 1 ton in capacity with a minimum 
deck-loading surface of 12.8 sq. ft. There are many advantages 
to be had from the use of this type of truck. Because of the 
single front wheel, the truck can be turned completely around 
in a very small space. The over-all width, being less than 
«3 ft. 6 in., makes it possible for the truck to go through narrow 
passages on material storage platform and also to operate safely 
between tracks when delivering material to individual cars on 
the repair track or in the train yard. The low deck tends to 
reduce heavy listing to a minimum. The light construction 


* From a paper presented at Chicago on September 6 during the annual 
meeting of the Car Department Officers’ Association. 
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A study of types which save time 
in train yards, at light repair 
tracks, in repair shops, and when 
repairing cars between terminals 


makes it possible to drive this unit with a one-cylinder motor, 
the average fuel consumption being about one gallon of gasoline 
per eight-hour day. 

In selecting equipment of this type, consideration should be 
given to the type of road bed over which it will be operated 
If the repair track has cement roadways, the %4-ton unit with 
single rear wheel is usually found to be adequate. If the truck 
is to be operated over cinders and rough ground it would be 
advisable to select the one-ton unit with dual rear wheels as 
this will result in better performance, particularly during the 
winter months. 

The maintenance cost of this equipment is very low, general 
lubrication being required after approximately 40 hr. of operation 
and change of crankcase oil after each 25 hr. 


Lightweight Tractor with Pneumatic Tires 


The ordinary type of shop tractor with pneumatic tires is 
used mainly in pulling four-wheel wagons loaded with heavy 
steel parts, lumber, scrap, etc. This tractor should also be 
equipped with a heavy duty bumper for use in shoving empty 
cars and other units of shop equipment. The maintenance o 
this type of tractor is a routine procedure, the important thing 
being that manufacturer’s recommendations with regard to lubri- 
cation be strictly adhered to. 

The swing-boom tractor crane with telescopic boom, has come 
into common use during the war years. This piece of equipment 
is adapted to many of the uses of the ordinary tractor but has 
proved to be particularly valuable in the changing of wheels. 
By using this type of boom tractor the operator and the helper 
can pick up one or two pairs of mounted wheels from the storage 
tracks, deliver them to the dismantled truck and lower them 
onto the track in the position required for the mounting of 
sides. Scrap wheels can then be picked op from the track and 
delivered to the scrap-wheel track. This does away with delivery 
and handling of wheels by mechanics and eliminating all heavy 
lifting and use of jack handles and wheel sticks. This outfit 
can also be used in hanging doors, lifting couplers to position 
for application, loading and unloading heavy material from 
storage platform to material wagons, loading and unloading 
material from cars, and loading scrap. 

This type of equipment is available in sizes varying from 
5,000 1b. to five-ton boom capacity, the lighter unit usually being 
adequate for light repair track use, particularly where cement 
roadways are available. If it is necessary to use equipment 0 
rough ground where the going is hazardous during the winter 
months it can be procured with crawler drive and selection 
should be made according to local conditions. This equipment 
is simple to maintain, it only being necessary to follow instruc- 
tions furnished by the manufacturer with regard to lubrication, et 
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A three-wheel material delivery truck 


Repairing Cars Set Out Between Terminals 


Repairing cars set out between terminals is primarily a problem 
of transporting repairmen, tools and material to remote sidings 
where temporary repairs can be made so that the car can be 
moved to the shop. 

Various means of transportation have been employed in doing 
this job, ranging all the way from private automobiles to 10-ton 
trucks, the committee having received favorable reports on the 
following: One-half ton pick-up truck with cab; one-ton stake 
body with benches on the deck for seating passengers; station 
wagon equipped with heavy-duty springs in rear; jeep, with 
four-wheel drive and small stake body. 

In selecting equipment for the work, local conditions with 
regard to the amount of right of way to be covered should 
govern. In other words, the more territory involved, the greater 
number and complexity of the problems. However, it seems 
likely that any of the four pieces of equipment, listed in the 
foregoing paragraph, would furnish speedy and safe transporta- 
tion of hand tools, jacks, blocking and material necessary for 
minor repairs to the desired location. 

It is regrettable that this does not constitute the entire problem 
so that this phase of our study could be concluded at this point 
but we have all, at one time or another, been confronted with 
the problem of cars being set off at remote sidings with defective 
wheels, badly cut journals, broken truck bolsters, broken truck 
sides, and numerous other defects, including derailments which 
had to be handled where located. 

The customary procedure in cases of this kind has been to 
load the wheels, bolsters, truck sides, or whatever material is 
required, into a revenue car along with hand tools, jacks, blocks, 
etc, and have the local set the car off on the siding next to 
the bad order car. 

When notice has been received that the car has been spotted, 
usually the following day, repairmen are dispatched to the 
scene by whatever means may be available, and upon arrival are 
confronted with the task of unloading and handling the heavy 
parts by hand and reloading, if possible, the defective parts 
temoved. This is not only dangerous and hazardous work, 
which may result in serious personal injury, but usually results 
in a delay to equipment of from 48 to 72 hr., in addition to 
tying up a revenue car for three or four days. The above, 
coupled with over-time and cost of handling and switching of 
the car carrying material, makes this a very costly operation. 

We are happy to report that important steps have been taken 
toward a satisfactory solution of this problem by several roads, 
the general idea being the same, that of mounting a crane or 
cranes on a standard truck chassis, the power being furnished 
by the motor. At least one truck of this nature is now in use 
which has a crane mounted on each side of the deck to the 
immediate rear of the cab, each crane being able to raise and 
hold a pair of mounted wheels and swing outward in an arc 
of approximately 100 deg. from the center of the deck. Deck 
space is sufficient to accommodate tools, jacks, blocking, etc., 
as well as two pair of mounted wheels. The cab will seat three 
men comfortably. 

Two roads, which have this type of truck stationed at large 
terminals, have been kind enough to furnish your committee 
with some data regarding savings in time and expense which have 
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been accomplished through its use. In both instances the equip- 
ment operates over a large territory. The figures shown in 
the table cover wheel changes only and include both long and 
short trips. 

The figures indicate that a truck of this type can be made to 
pay big dividends in both time and money saved, provided the 


Cost of Wheel Changes Using Motorized Truck 


Average cost per hour, equipment and driver only ............ $7.50 
Average time elapsed from time equipment is loaded at shop 

until return ...... ATA ayslblhelel aire OT Ms Pao eae as 4 br. 
Average delay to equipment set out ........-........ ees seee 12 hr. 
Average cost of changing wheels at outside points, includes use 

Of. truck. ‘and. labor. Only! occ iss:cisrcse's, cose A T O 6 wish 006 Bue 6 Gos. $50.00 
Number of trips per month ...............0 ccc ceee Sae ESAN 8 to 15 


territory where it is stationed is extensive enough to require 
several pairs of wheels to be changed at outside points each 
month. 

We are not able, with the information at hand, to make any 
definite recommendations as to just how often this equipment 
would have to be used to make it a paying proposition and as 
to just what type and capacity of truck and crane should be 
used for different sized territories. It has come to our attention, 
however, that in one city where two roads have terminals, a 
private concern has, under the supervision of railroad officials, 
built two of these outfits and rents them out at $7.50 per hour, 
including the driver. We are told that this system is working 
out to the complete satisfaction of both parties. 


Automotive Equipment for Heavy Repairs 


In considering the third phase of our study, we would call 
your attention to the three types of equipment which were recom- 
mended for use on the light repair tracks; namely, a three-wheel, 
pneumatic-tired delivery truck, a small lightweight tractor with 
pneumatic tires and a swing-boom tractor crane with telescopic 
boom. The above-mentioned equipment is equally well adapted 
to heavy-repair program work and can be used for the same 
general types of work as previously shown, the swing-boom 
tractor crane being particularly valuable in shops where overhead 
cranes are not available, as steel sheets and prefabricated parts 
can be raised, swung into position and held while fit-up bolts 
are applied. The telescopic boom makes it possible to raise 
and swing with material at any desired height up to approxi- 
mately 18 ft. above rail height. 

A crawler crane of five tons capacity with telescopic boom 
and a swing radius of 180 deg. has proved its value on the 
stripping tracks. The full track makes it possible for this 
equipment to be operated over all kinds of ground as well as 
the ever present litter to be found where cars are being stripped. 
This type of equipment is available with generator and magnet 
attachments which aid materially in loading scrap. 

Another piece of motorized equipment which has proved 
valuable for general shop use for all departments is a five-ton 
crane with magnet attachment mounted on a truck chassis. This 
type of crane is easily moved from one point to another around 
the shops, and from one point to another on the highway. Here 
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A common type of shop tractor 
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Crane-equipped truck for changing wheels at outside points 


again the practicability of using the equipment would be governed 
by purely local conditions, the big advantage over the usual 
type of crane which operates from the rails being that no delay 
is occasioned by waiting for switching. 

There are, of course, many: other types of automotive equipment 
which are giving performance of a caliber which justifies their 
purchase and maintenance, and much new equipment is now on the 
market, which has not to date proved its worth to the extent 
that we felt it should be covered in this report. 


Central Automotive Servicing Garage 


In addition to what has already been said with regard to 
maintenance, our study indicates a trend toward the establishment 
of a central garage for servicing and repairing automotive equip- 
ment for all departments at the terminal, the usual plan being 
to have operators run their units into the garage at the close 
of the day trick, after which competent mechanics check oil, 
gas, tires, and refuel for the next day’s work, as well as making 
minor repairs and adjustments as indicated. The force can be 
adjusted so that ample time can be allotted to major overhaul 
jobs when required. This system makes it possible to keep 
accurate records of fuel consumption and normal operating costs 
and tends to eliminate guesswork with regard to maintenance 
cost, as well as greatly to increase the efficiency of operation. 
In the opinion of the committee, this practice should be followed 
wherever the size of the terminal warrants it. 

Another item which is directly related to maintenance is that 
of the condition of shop grounds, with particular attention to 
roadways and storage platforms. It is quite generally conceded 
that concrete roadways and storage platforms will pay for their 
construction in a short period of time through the increased 
efficiency of operation and reduced cost of maintaining equipment. 
In order to obtain the maximum of efficiency where concrete 
roadways are available, all equipment from heavy tractors to 
wheelbarrows should be equipped with pneumatic tires to facilitate 
speed and ease of operation. This committee is of the opinion 
that money spent on concrete roadways and material storage plat- 
forms will pay big dividends, and should be made available wher- 
ever possible. 


Discussion 


In discussing this report, D. J. Sheehan, C. & E. I., said that it 
is obviously uneconomic to spend large amounts of money for 
concrete roadways at small repair tracks where only one or two 
small units of motorized equipment are required to operate. He 
suggested that such equipment be developed to operate satisfac- 
torily on gravl roadways at smaller repair points and also that rail 
cars for handling car materials and inspectors be replaced by 
automotive equipment for use on highways which railroads, as 
well as the public, help maintain. 

The report was signed by Chairman C. C. Cowden, assistant 
superintendent car department, New York, Chicago & St. Louis, 
Cleveland, Ohio; J. G. Rayburn, superintendent car shops, Chesa- 
peake & Ohio, Russell, Ky.; A. C. Schroeder, assistant to super- 
intendent car department, Chicago, Milwaukee, St. Paul & Pa- 
cifice, Milwaukee, Wis.; G. D. Minter, division car inspector, 
Norfolk & Western, Portsmouth, Ohio. 
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Large Spot Welder 
Speeds Production 


Development of a multiple spot-welding machine, one of 
the largest built up to date, has been announced bythe 
Pullman-Standard Car Manufacturing Company. ‘The 
new machine is in operation at the company’s plant in 
Chicago where welding engineers expect it to increase 
production about 30 times over former processes, 

Weighing more than 90,000 Ib. the machine was bult 
for Pullman-Standard by the National Electric Welding 
Machines Company, Bay City, Michigan. It was de 
veloped after extensive study of all existing methods by 
development engineers of both Pullman-Standard and the 
builders. 

The machine will be used primarily to weld stiffeners 
to the interior of passenger car sides to give them the 
straight, sleek appearance dictated by today’s flashy- 


Electric eye arrangement in the multiple spot welder—An almost »- 
limited number of combinations may be worked out, making the =- 
chine entirely automatic 


colored streamliners. The stiffeners, not visible fro 
outside the car, are sheets of light-gage corrugated me 
welded inside the walls of the car to lend strength an| 
smoothness, much on the same principle as the cornus 
tion on the interior of a cardboard box, making it mal 
times more sturdy than the wall alone. 

The use of corrugated stiffeners in carbuilding w| 
patented by Pullman-Standard in 1938 and the first sys") 
tem of fabrication employed single stationary spot welde, 
making one weld at a time, These were used until 1%% 
when the war suspended all carbuilding. The princp 
of applying multiple spot-welding to this work was ¢& 
veloped during the war period and, with the advent 
post-war carbuilding, the new machine was built. , 

In operation, a metal table 30 ft. long and 10 ft. wide 
travels beneath a battery of 48 stationary welding e 
trodes. The work to be welded is laid flat on the tbt 
which has been covered with a copper plate. As the table 
moves slowly. beneath the row of spot-welding electro® 
it is adjusted to stop at proper intervals and the electro“ 
automatically lower, making contact with the work &" 
securely welding the stiffeners to the car side. The e 
trodes then lift up and the table moves on to the» 
position, where the process is completed. 
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One of the large multiple spot welders used in building streamline passenger cars at the Chicago plant of Pullman-Standard 


An electric eye arrangement makes the job of welding 

entirely automatic. Along one side of the table are 
drilled two rows of small holes about % in. apart. The 
electric eye beam is directed from beneath the table, 
through these holes, and when striking a photo-electric 
cell above the holes, the circuit is completed which stops- 
the table, lowers the electrodes, makes the weld, lifts the 
electrode and starts the table operation again. 
_ By dropping loose rivets into all the holes not needed 
lin the operation, the position of welding is preset. The 
table then moves along smoothly until an open hole 
passes over the light ray, setting the welding process into 
operation. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. A. R. Me- 
chanical Division is called upon to render decisions 
on a large number of questions and controversies 
which are submitted from time to time. As these 
matters are of interest not only to railroad officers 
but also to car inspectors and others, the Railway 
Mechantcal Engineer will print abstracts of deci- 
sions as rendered.) 


Value of 
Special Equipment 


On March 7, 1945, a car belonging to the Chicago, Rock 
Island & Pacific was destroyed on the tracks of the 
Union Pacific. This car, originally built as a Class B 
automobile car in 1930, was remodeled in 1944 by the 
raising of the roof and the installation of special loading 
equipment for the sole purpose of transporting wing 
flaps of the B-29 airplane. The title to the special equip- 
ment was vested in the C. R. I. & P. although the cost 
of the equipment and the remodeling was borne by the 
shipper with the understanding that when no longer 
required its removal and disposal was to be the responsi- 
bility of the car owner. The shipper made a claim of 
$4,341.80 on the C. R. I. & P. as representing its loss 
and interest in the car due to being denied its use. The 
-R. I. & P. made a claim against the U. P. of this 
amount plus the depreciation value of the car or $6,318.77. 
n its statement the U. P. contended that the convey- 
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ance of title to the C. R. I. & P. forfeits the claim of the 
shipper with respect to property damage and limits: the 
shipper’s claim to loss of use. The U. P. stated that since 
cars so equipped were idle most of the time since this 
car was destroyed, the destruction of the car did not 
result in loss of use and the shipper had no interest in the 
car and, therefore, no basis for claim on the C. R. I. & P. 
According to the U. P. settlement should be made on the 
basis of the depreciated value of the car plus the scrap 
value of the specialties or a total of $2,034.35. 

In a decision rendered November 15, 1945, the Arbi- 
tration Committee said, “Increasing car height does not 
constitute rebuilding of car under Section E, &nd the 
device installed in car is not included among the addi- 
tional allowances in Paragraph 9(c) of Section B, of Rule 
112. Therefore, settlement should be made on the basis of 
non-rebuilt Class B box car at the A.A.R. reproduction 
price per pound applicable to this class of car per Section 
B, times the total weight of car at the time of destruction 
(including weight of the special device in question), less 
the depreciation per Section D from the date original car 
was built (June-1930) to the date car was destroyed, or 
$2,357.13.” Case 1816, Union Pacific versus Chicago, 
Rock Island & Pacific. 


Interpretation of 
Section 5, Rule 44 


In September, 1944, the Terminal Railroad Association 
of St. Louis delivered tank car SHPX 22079 to the home 
point of SHPX cars, the Acme Tank Car Corporation, 
with one tank anchor broken and all bolts securing the 
other three anchors sheared off. In behalf of the car 
owner the Acme Tank Car Corporation made a claim 
for defect card protection upon the chief interchange in- 
spector and later upon the Terminal Railroad Association 
of St. Louis, both of which were denied. The car owner, 
the Shippers’ Car Line Corporation, claimed that the 
broken anchor and the three sheared bolts were equivalent 
to all the bolts being sheared as specified in Rule 44, Sec- 
tion 5, and on that basis believed defect card protection 
was in order. The request for a defect card was declined 
by the Terminal Railroad Association of St. Louis be- 
cause all the anchor bolts were not sheared off and there- 
fore the defects were not covered by Rule 44. 

In a decision rendered April 11, 1946, the Arbitration 
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Committee said, “The shearing of the anchor bracket 
and part of the rivets between the anchor and the tank so 
that the anchor between the tank and underframe was 
rendered completely ineffective at the BR location is con- 
sidered as being equivalent to shearing the bolts or rivets 
as contemplated in Paragraph 5 of Rule 44. Since the 
bolts were sheared off at the other three locations and the 
tank was shifted approximately eight inches, the handling 
line should furnish a statement to establish that the dam- 
age occurred under fair usage or issue its defect card to 
cover the damage. The contention of the Shippers’ Car 
Line Corporation is sustained.” Case 1817, Shippers’ 
Car Line Corporation versus Terminal Railroad Associa- 
tion of St. Lous. 


Claim for Wrong 
Repairs Not Upheld 


The Cudahy Car Lines submitted joint evidence to the 
Terminal Railroad Association of St. Louis on June 14, 
1944, alleging certain wrong repairs to car CRLX 6170 
and requested defect card protection, which was refused. 
The Cudahy Car Lines claimed that the Terminal Rail- 
road Association of St. Louis insisted on making repairs 
to this car more extensive than necessary to make the 
car. safe for movement to the car owner’s shops. The 
Cudahy Car Lines had authorized an expenditure of $35 
for temporary repairs. Believing that it was impractical 
to put the car in safe condition for that amount of money 
the Terminal Railroad Association requested the Illinois 
Central, via whose lines the car would be routed home, 
to indicate the minimum temporary repairs that would 
make the car acceptable for movement. These repairs 
were reported as the splicing of two wooden center sills, 
renewal of wooden end sill and deadwood and the weld- 
ing and replacing of metal draft arms. The Cudahy Car 
Lines dd authorize these temporary repairs except for the 
splicing of center sills. The latter repair was made by the 
Terminal Association of St. Louis without charge be- 


cause it believed that repair was necessary to make the 
car safe and it denied that any damage was done to the 
car in making the temporary repairs. 

In a decision rendered April 11, 1946, the Arbitration 
Committee said, “The damage occurred in fair service. 
In order to get the car home the owner authorized tem- 
porary repairs which were made substantially as requetsed 
by owner and in a reasonably economical manner. A 
claim for wrong repairs in such cases is not proper. The 


contention of the Terminal Railroad Association of St. 
Louis is sustained.” Case 1818, Cudahy Car Lines versus 


Verminal Railroad Association of St. Louis. 


Frisco Builds 
Covered Hopper Cars 


The illustration shows one of the 70-ton cove.ed hyer 
cars which went into production in the Yale yards a 
St. Louis-San Francisco at Memphis, Tenn., in Augs 
These cars, produced at the rate of two a day, were cot- 


structed in the Yale yards from the ground up and plai _ 


in service immediately to handle cement, lime, sand an 
grain. One hundred of the cars were authorized fo 
building under the initial construction program. 
Eight 3-ft. square hatches on the steel roof of each cat 
load two 946-cu.-ft. compartments. At the bottom o 
each car, four 13-in. by 24-in. openings, covered by gër- 


_operated sliding hatches, facilitate unloading, and th 


hopper sheets slope so that the contents are quickly ar 
completely discharged. The cars are equipped wi 
metal running boards. 

Each of the covered hopper cars is subjected to a watt 
test simulating heavy rainfall to determine its ability® 
protect contents from rain or water damage. 

In addition to these covered hopper cars, the Frist 
recently completed 300 hopper ballast cars at its Yak 
vards. 


Seventy-ton covered hopper car built at the Yale Yards of the St. Louis-San Francisco 
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IN THE BACK SHOP 
AND ENGINEHOUSE 


Locomotive Washing 
And Stripping Rack 


By the turn of a valve, the Union Pacific can now give 
its largest locomotive a chemical “shower bath” and 
cut to a fraction of its former figure the cost of stripping 
grease and paint from locomotives sent to the shop for 
repairs. This work is accomplished by means of an 
automatic washing and stripping rack, designed ‘and 
constructed by two mechanical-department supervisors 
at the Denver, Colo., shops and subsequently also in- 
stalled at the locomotive shops at Cheyenne, Wyo. 
Before installation of this automatic washing and strip- 
ping rack, approximately 192 man-hours were spent 
dismantling necessary locomotive parts so that the clean- 


The spray pipes and nozzles, also bottom draining arrangement 


‘ 


The Union Pacific locomotive 
washing and stripping rack 
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ing might be thorough in all details. This stripping 
of a grease and dirt-encrusted locomotive was a slow 
process both because of the manual labor involved and 
the difficulty in keeping hands sufficiently clean to work 
efficiently. The dismantled parts were washed in a 
solution of caustic soda and oil distillate from a hand- 
carried spray, powered by steam pressure. After allow- 
ing the solution 15 to 20 min. to soften and emulsify 
the hard coating of engine grease, the dismantled parts 
were rinsed with a stream of hot water and steam. A 
second such treatment, though on a smaller scale, was 
then given to clean specific spots missed during the 
first application. 

The automatic washing and stripping rack now used 
on the Union Pacific is made of reclaimed sheet metal 
and pipe and comprises a narrow metal shed with an 
internal pipe system interrupted by literally hundreds 
of small pipe nozzles. With a locomotive in the shed, 
a chemical stripping solution, basically caustic soda, is 
pumped through the pipes and out the nozzles to spray 
the locomotive and remove both the grease and paint. 

The construction of this washing and stripping rack 
was not an overnight job. Working without blueprints, 
with reclaimed materials, and during slack periods, it 
took nearly three years to complete the Denver in- 
stallation in its final form and to get it working satis- 
factorily. When the Denver rack proved a success, another 
shed was built at Cheyenne and construction carried out 
under virtually the same limitations. 

The building is 90 ft. long by 131% ft. wide and 174% 
ft. high and has a fixed closure at one end and a roll- 
top door at the other. It will hold any Union Pacific 
locomotive. Tenders are detached from their locomo- 
tives and processed separately. There are 1,350 ft. of 
pipe, ranging in diameter from 1 in. to 2% in., lining 
the interior side walls, ceiling and floor. The pipe sys- 
tem is studded with 860 nozzles, generally distributed 
and pointed so the spray hits all surfaces to be washed. 

The cleaning agent used is a 4,000-gal. solution of 


Spray jets are spaced and directed so as to reach all exterior 
locomotive surfaces 


water basically caustic soda washing powder stored in 
a 5,000-gal. underground tank adjacent to one side of 
the building. The mixture is 10 ounces of powder for 
each gallon of water. 

The solution is forced through the pipe system at 
a rate of 2,400 gal. a minute and at a pressure of ap- 
proximately 50 lb. by a centrifugal pump, which is 
operated by an 80-hp. motor turning at 1,800 r.p.m. As 
the solution pours off the locomotive it runs into a 
drain in the welded sheet-iron floor and back into the 
storage tank for repumping through the pipe system. 

An hour and 20 min. generally suffices to strip all 
grease and paint from the locomotive. The drain into 
the solution tank is then blocked and the locomotive is 
rinsed for approximately 35 min. with clear water pro- 
jected either through the pipe system or from a hose. 
The rinse water, unable to enter the storage tank, drains 
off through the regular sewage system. 

The grease and paint, removed from the locomotive, 
drain into the storage tank with the solution, but are 
held from being pumped back through the pipe system 
by a series of stationary screen baffles and a rotating 
screen baffle. When the operation has been completed, 
the solution is pumped by a small centrifugal pump, 
rated at 400 gal. per min. and operated by a 15-hp. 
motor, into an above-ground temporary storage tank. 
This permits cleaning the subterranean storage tank and 
the screen baffles. After this cleaning, the solution is 
returned from the temporary tank to the storage tank 
by the small pump. 

On each stripping job, approximately 500 gal. of 
solution is lost through normal attrition, such as solu- 
tion left adhering to the locomotive. This necessitates 


a test tube check of the strength of the remainder of 


the solution and the addition of sufficient water to bring 
the mixture up to the 4,000-gal. level. 

Advantages claimed for this washing and stripping 
racks include economy in cost and man-hours and 
superior results. Preparation of a locomotive for the 
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rack in nowise compares with the elaborate process 
necessary for hand cleaning. The locomotive is cut 
loose from its tank and special tin coverings are placed 
over the headlight, dynamo and sand box to prevent 
moisture from entering the machinery, this work taking 
approximately three hours. 

Operation of the rack is a one-man job, consisting of 
proper manipulation of control valves and cleaning the 
screens. The washing, stripping, and rinsing is com- 
pleted in a combined time of about two hours, which is 
a great advantage over the day-long job of hand cleaning 
and paint removal by lye vat. 

The 4,000 gal. of solution used in the rack ranges in 
cost from approximately $100 to $150, depending on 
the type of powder used. The 500 gal. additions after 
each locomotive stripping vary in cost from about $30 to 
$40, again depending upon the type of powder. It 
should also be pointed out that the solution is reused 
with some attrition loss, whereas under the old method 
none of the chemical was saved. 

Labor costs are difficult to measure in the overlapping 
operations connected with locomotive washing. For in- 
stance, locomotives are dismantled for repair purposes 
as well as for grease and paint stripping; also, the rack 
attendant after starting the chemical spray may do other 
work elsewhere while a locomotive is being washed. 

It has been estimated that the total washing and 
stripping expenditure for one locomotive, including both 
cost of materials and labor, under the rack method, is in 
the neighborhood of $75, or less than a third of the esti- 
mated total cost of $250 under the old system. In addi- 
tion, the rack turns out a much cleaner job than is accom- 
plished by the hand method. At the present. time, loco- 
motives are passing through the Cheyenne rack at an 
average of 20 a month. A patent is pending on this 
automatic locomotive washing and stripping rack. 


Wheeling Device 


In wheeling locomotives at the Southern’s Pegram shops 
Atlanta, Ga., the operation is accomplished by the ust 
of a device which permits the wheels with the driving 
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Driving wheels in position for wheeling of locomotive 
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boxes mounted and with the shoes, wedges and binders 
in place to be set on the wheeling pit in proper relation 
to each other. By making these preparations prior to 
the moving of the locomotive actual wheeling time is 
reduced, jacking of the binders into position is eliminated, 
and greater safety is obtained. 

Two wheeling devices are used under each pair of 
wheels as shown in the illustrations. Each consists 
essentially of two special screw jacks that are supported 
on a steel plank extending across the pit which, in turn, 
hold the binders in position under the driving boxes. 
Each steel plank, 14 in. by 8 in. by 50 in., rests on steel 
plates, 5% in. by 8 in. by 16 in., inserted beneath the 
rails on each side of the pit. 

The screw jack is made of 4-in. tubing 10 in. long 
with a 2'4-in. nut welded on top. The lower half of 


Details of the wheeling device 


the nut is turned down to fit inside of the tubing before 
they are welded together. The base of the jack is a 
¥4-in. U-shaped plate welded to the tubing. It has an 
inside dimension between the lips of 8% in. that allows 
it to be slid on the steel plank laterally but not longi- 
tudinally of the pit. - 

The jack screw is fitted with a swivel head consisting 
of a steel block, 1% in. by 4 in. by 5 in., on top of which 
a U-shaped plate of %4-in. steel is welded. This plate 
is shaped to fit the binders. . The jack screw head swivels 
on a turned-down portion of the screw which extends 
one inch into a hole in the base of the head. 

To guide the binder bolts into the holes in the binders 
as the locomotive is lowered onto the wheels the holes 
are countersunk on top. After the binder bolt nuts are 
put on, the locomotive and wheels are lifted together 
and blocks are placed on the jacks. Upon lowering the 
locomotive again the binders are forced up tightly into 
position on the pedestal legs. 
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Storage of 
Cylinder Heads 


Storage racks for making a neat arrangement of the 
main cylinder heads, valve cylinder heads and dome 
caps from the locomotives undergoing repairs at the 
Southern’s Pegram shops, Atlanta, Ga., are made from 
scrap flues and a few pieces of scrap iron. 

The racks consist of two 514-in. superheater flues laid 


Storage racks for main and valve cylinder heads and dome caps made 
of scrap supetheater flues 


parallel, 8!4-in. between centers, and welded to U-clamps 
which act both as standards to support the flues on the 
ground and as braces to hold them in position. The 
clamps are of }%-in. by 3-in. iron with a 14-in. inside 
width and with the ends bent upwards 4%4 in. Slots 
in the flues are made every 15 in. for main cylinder 
heads and every 8 in. for valve cylinder heads and dome 
caps to form recesses into which the heads and caps are 
rolled in an upright position. The slots are 1% in. 
wide and are cut lower on the inside of each flue than 
on the outside to fit the curvature of the parts to be stored. 


Cylinder 
Welding Job 


The Illinois Central has in the past fabricated one com- 
plete set of steam locomotive cylinders in a single unit 
by welding at the company’s main locomotive repair shops, 


Old cylinder parts and new plates used in rebuilding 
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Paducah, Ky. The illustrations show how, in emergency 
during the war period, a pair of cast-steel steam cylinders 
which had given trouble due to breakage in service was 
completely rebuilt by the same process. 

These particular cylinders repeatedly cracked in various 
places and worked loose in spite of numerous attempts to 
make repairs by welding the cracks and holding the two 
cylinder castings together by heavy round-steel tie-bars 
and welding. 

_ The first step in the rebuilding job was to cut out the 

front and back walls and all of the bottom, leaving only 
the cylinders, saddle and part of the exhaust ports to be 
incorporated in the reconstructed cylinder unit. These 
parts and some of the new plates used are shown in one 
of the illustrations. This illustration also shows the 


Completely re-welded cylin- 
ders with back cylinder heads 
also welded in place 


inside braces which were first welded in place. Then, by 
welding the saddle halves at the joint the two cylinders 
and saddle were made into one unit. Front and back 
panels were next placed in position and welded. 

The cylinders were held square and clamped the cor- 
rect distance apart by means of a pair of locomotive main 
rods extending across the two steam cylinders front and 
back and strapped together. To allow for contraction as 
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the cylinders cooled, the cylinder centers were trammed 
and spaced 5% in. more than the specified standard center 
spacing and the valve-chamber centers were spaced 14 in 
more than standard. This slightly smaller allowance was 
required because of the smaller amount of metal at valve 
chamber level. 

The next operation was welding the bottom plate in 
place. Then the outside exhaust channels and back cylin- 
der heads were welded on. Reinforcing webs or comer 
brackets were applied by welding at various points as re- 
quired. The welding was done by the electric proces 
About 500 Ib. of welding wire was used for the job whic 
took four men 22 days and cost approximately $2,300 fc: 
labor and material. Undoubtedly the time and cost ¢ 
rebuilding this first pair of steam cylinders by welding 


How the old cylinders were 
held together 


were greater than would be required for subsequent unts 
On completion of the cylinders, they were normalize 
by heating to 1,250 deg. F. for 4 hr. in a car-bottom fur 
nace and allowed to cool down with the furnace whi 
took 8 hr. A water test showed no leaks and since bets | 
applied to a locomotive in regular service the cylinders 


have been operated successfully without failure of any 


kind. 
| 
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Improved Design of 
Evans Auto-Railer 


Two models of the post-war Auto- 
Railer, the dual-purpose “on and off the 
track” railroad vehicle manufactured by 
Evans Products Company, Detroit, Mich., 
were shown on September 17 at Chicago. 
One was a 1'%4-ton truck equipped with a 
canopy body adaptable for equipment with 


NEW DEVICES 


The 1%-ton Auto-Railer chassis can be 
adapted to a variety of railroad uses by the 
installation of such equipment as cranes 
and power shovels, dump truck bodies, blade 
plows, pressure grouters, air compressors, 
generators and welders. A special chassis 
is required for this equipment. To gain 
quantity production costs it was necessary 
to standardize on one particular make. 
This special chassis is manufactured solely 


Evans Auto-Railer adaptable for car department and other uses 


necessary tools for a light freight-car 
wrecking truck, among other uses. The 
second model was a de luxe official in- 
spection car designed to provide the com- 
fort and visibility of a station wagon. 

Auto-Railer vehicles are equipped with 
retractable flanged steel pilot wheels which 
serve as guides when the vehicles are in 
operation on railroad tracks. For highway 
operation the pilot wheels are retracted 
by an hydraulic mechanism operated by 
controls located near the steering wheel. 

The rubber tires used on the Auto-Railer 
were especially designed to provide maxi- 
mum traction on both dry and wet or slip- 
pery rails. The coefficient of friction of 
these tires on the rails is about three and 
one-half times that of conventional steel 
railroad wheels on rails. During rail op- 
eration about 50 per cent of the vehicle 
load is carried by the rubber tires. All 
driving and braking is through these tires; 
the flanged steel pilot wheels. serve only 
as guides. 

These vehicles, first brought out by 
Evans over ten years ago, incorporate a 
variety of improvements as a result of 
war-gained experience. These include re- 
duction in over-all weight, simplified hy- 
draulic retraction mechanism, improved 
weight distribution, stabilizer springs for 
rail operation and safety lights in the 
driver’s compartment to indicate the po- 
sition of the pilot wheels at all times. An 
optional reverse gear providing equal speeds 
forward or reverse has been incorporated 
for use during rail operation. 
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for Evans. The Auto-Railer vehicles are 
designed for speeds up to 60 m.p.h. on both 
railroad track and highway. They can be 
placed on the track in 30 sec. and run off 
the track without a stop at any road 
crossing. 


Single-Point 
Slack Adjuster 


The Adjuster Corporation, Chicago, has 
recently developed and placed on the market 
a single-point slack adjuster designed to 
afford a simple and effective means of 
taking up slack in foundation brake rig- 
ging as a result of shoe wear or other 
cause without the necessity of making 


the usual adjustment at multiple-hole ful- 
crums attached to individual truck bolsters 
and the brake cylinder pressure head or 
car body. 

The device consists, as shown in the il- 
lustration, of a cast-steel body with U- 
shape interior sliding portion positioned 
by an adjusting nut having a 1%-in. Acme 
thread and a single locl-ing plate to hold 
the nut positively against turning except 
when necessary adjustments are made. 

The adjuster is pin-connected to the 
floating lever, and the rod at the right 
end is connected in the usual manner to 
the cylinder lever. With this slack adjuster 
in place, it is possible manually to maintain 
proper piston travel at this one point 
alone, adjusting the slack evenly between 
both ends of the car and maintaining 
proper angularity of the levers throughout 
the entire range of brake-shoe wear. 

The operation is simple. By turning 
the adjusting nut of the device, the dis- 
tance between the two brake-cylinder levers 
is either reduced or lengthened as the case 
may be, and this, due to the fact that 
the fulcrum points of the levers have not 
been disturbed, takes up the slack evenly 
on both ends of the car. 

This slack adjuster makes it unneces- 
sary to have more than one hole in each 
fulcrum and brake-rod and lever connec- 
tion throughout the car; also it is not 
necessary to remove a cotter and lever 
pin in order to take up slack as is now 
the case. The only requirement is to re- 
lease the locking feature and turn the 
adjusting nut in the required direction. 
This can be done without any tools. 


Train-Control 
Governor for Diesels 


A governor, arranged for application to 
anti-friction bearing bearing boxes of rail- 
way trains, has been announced by the 
Union Switch and Signal Company, Swiss- 
vale, Pa. It is designed for use with auto- 
matic train control equipment and pro- 
vides means for the enforcement of fixed 
speed limits in accordance with signal in- 
dications determined by track conditions 
in advance. It is arranged for operation 


d 
t 
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Slack adjuster designed to give simple and effective manual control of brake gear slack 
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with two-speed limits ranging from 20 to 
100 miles per hour. 

Two sets of independent double-break 
contacts are provided for each speed limit. 
These contacts are employed in the cir- 
cuit which controls the application and 
release of the train brakes. When the pre- 
determined speed limit is exceeded, the con- 
tacts open and initiate an automatic-brake 
application. When the speed is reduced 
to the fixed speed limit, the governor con- 
tacts close and this permits the engineer 
to release the train brakes. 

The governor is of the direct-acting cen- 
trifugal type and is composed of three 
principal elements: (1) a body and bottom 
plate assembly which is bolted to the 
journal box either directly or by means 
of an adapter; (2) a centrifuge rotor 
mounted on ball bearings in the body and 
driven from the end of the axle, and (3) 
a contact assembly carrying contacts oper- 
ated directly by the centrifuge. 

The centrifuge rotor is composed of a 
single pair of centrifuge weights balanced 
against the forces of vibration and gravity, 
which operate a low-speed spring and a 
high-speed spring. As the speed of ro- 
tation increases, the centrifugal force 
moves the centrifuge weights outwardly 
against the effort of these springs and re- 
sultant motion is transmitted directly to 
the contacts. The characteristics of the 
centrifuge weights and springs give quick 
contact opening and the simple construc- 


Installation of two-speed train-control gov- 
ernor on a Diesel truck 


tion used results in few wearing parts and 
a compact arrangement. 

The contact compartment cover is fastened 
by four self-locking nuts and, when re- 
moved, makes the contact assembly acces- 
sible for inspection, testing or adjustment. 
The contacts are of rugged construction 
made of high-grade material. Standard 
A. A. R. Signal Section terminal posts 
and insulation clearances are provided. The 
governor regularly has a plug connector 
and hose-type conduit for carrying the wires 
between the car body and the governor. 


Journal Box 


To increase the life of spherical roller 
bearings on passenger cars, electric or 
Diesel-electric locomotives, and on steam 
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locomotive tenders or trailers, a journal 
box has been designed by SKF Industries, 
Inc., Front street and Erie avenue, Phila- 
delphia 34, Pa., to eliminate the usual con- 
centration of forces at the top center. A 


SKF saddle-equipped journal box 


steel arch or saddle fits in a machined re- 
cess in the top of the box. This ap- 
plies the load at the sides in equitable 
distribution. 

A series of studies by SKF led to the 
overall design of this journal box. The 
decision to use a two-bearing mounting was 
the result of a previous analysis which 
showed that such mounting utilized more 
of the effective length of the journal, 
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recognized that the journal box itself is 
subject to elastic deformations which, un- 
less properly provided for, will result in 
load concentrations harmful to bearing 
life. 

To combat the concentration of load, 
the steel arch was devised and incorpo- 
rated in the design of the bearing to avoid 
the deformation of the top half of the box 
that results from service loads. This de- 
formation, in turn, caused the load to be 
carried on the top 20 per cent of the roller 
complement; thus, as the rolling elements 
rotated about the inner ring, the load was 
carried only for a small portion of the 
time on the few rollers directly on top. 
Since the life of an anti-friction bearing is 
approximately inversely proportional to the 
cubic mean of the loads on the rollers, any 
reduction in the maximum roller load 
through a more uniform distribution should 
result in an increase in bearing life. With 
the top section relatively flexible, the 
maximum load was said to be reduced by 
about 25 per cent. Endurance tests con- 
ducted with the saddle-type box indicated 
an increase of approximately 33 per cent 
in bearing life. Strain-gage measurements 
showed that the stress in the box did not 
exceed 6,000 Ib. per sq. in. under normal 
service conditions. 

As the saddle is a separate piece, it can 
be varied to fit a wide range of spring rig- 
ging arrangements, thereby reducing the 
inventory of spare wheel and axle assem- 
blies which railroads must maintain. With- 
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Graphs showing percentage load concentrations—Left: on a saddle- 


equipped journal box; right: 
weighed less per journal and did not re- 
quire as large an outside diameter as the 
single-bearing housing. It was further 
noted that the bearing’s self-aligning prop- 
erties accommodated the shaft deflection 
without disturbing the proper distribution 
of the load between the races and the 
rollers. At the same time, however, it was 


on a conventional journal box 


out disturbing the bearings or the housing 
it can be used interchangeably on four- o 
six-wheel trucks with coil springs, single 
or double equalizer suspensions. 2 
devices, train-control speedometer drives 
speed governors, and electrical or chemi 
hot box alarms can be applied without any 
changes in design. 
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— NEWS — 


xoodwin Mechanical Engineer, 
Transportation Corps 


GeorcE S. Goopwin, for the past three 
vars with the railway supply division of 
e Reynolds Metal Company at Chicago, 
as been appointed mechanical engineer, 
rmy Service Forces, Transportation 
orps, Rail Section of the United States 
remy. Before joining Reynolds Metal, 
Lr. Goodwin was in the mechanical depart- 
tent of the Chicago, Rock Island & Pa- 
ific, where he served successively as chief 
raftsman, mechanical engineer and assist- 
mt to the general superintendent of motive 
»ower. 


C. & O. Authorizes $834,000 
for Machinery 


Tue Chesapeake & Ohio has authorized 
xe expenditure of $834,000 for additional 
rachinery installations in its car shops at 
tussell, Ky., R. J. Bowman, president, has 
ranounced. The machinery, for fabricating 
2e steel to be used in repairing approxi- 
xately 3,000 cars annually, will consist of 
hears, punching machines, forging ma- 
hines, furnace, presses, lift trucks, and 
elated machinery. 

The operation will provide employment 
or approximately 50 additional men, the 
mnouncement said, adding it probably will 
ake the better part of a year to obtain de- 
ivery of the various items and to get the 
acilities in operating condition. 


Army Seeking Mechanical 
Engineers and Draftsmen 


Tue Rail Branch of the Transportation 
Corps Board, New York Port of Embark- 
ation, Brooklyn, N. Y., needs qualified me- 
chanical engineers and mechanical drafts- 
nen who have experience in performing re- 
search work on all types of railroad rolling 
‘tock involving specific experience in rail- 
‘oad engineering; including the designing 
»f steam locomotives, internal combustion 
ocomotives, or passenger and freight cars. 
Che salaries of these Civil Service positions 
ange from $4,000 to $8,000 per annum for 
nechanical engineers, and from $3,000 to 
:5,000 per annum for mechanical drafts- 
nen. For more detailed information re- 
rarding these. positions, write to the 
Sivilian Personnel Branch, Recruitment 
ind Placement Section, New York Port of 
=mbarkation, First avenue and Fifty- 
‘ighth street, Brooklyn, N. Y. 


National Metal Exposition 


Tue American Society for Metals, the 
American Welding Society and the Iron 
and Steel division and the Institute of 
Metals division of the American Institute 
of Mining and Metallurgical Engineers will 
participate in the Twenty-eighth National 
Metal Exposition to be held in the munici- 
pal auditorium, Atlantic City, N. J., from 
November 18 to November 22, inclusive. 
The American Industrial Radium and 
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X-Ray Society also will participate in the 
exposition from November 19 to Novem- 
ber 22. 

Advance programs of the participating 
societies reveal that unusual interest is be- 
ing displayed by the authors of technical 
papers, it was announced. The program 
committee of the American Society for 
Metals has reported that more than twice 
the normal number of papers have been 
submitted by members for consideration and 
possible presentation before the society’s 
session during the exposition. Exhibit 
space will be utilized to show advances in 
production and manufacturing techniques 
developed during the past five years. 


A. S. M. E. Annual Meeting 


“Tue Public Responsibility of the En- 
gineer” is to be the theme of the 1946 an- 
nual meeting of the American Society of 
Mechanical Engineers to be held at the 
Hotel Pennsylvania, New York, December 
2-6. At the banquet on Wednesday evening, 
December 4, certificates of honorary mem- 
bership will be presented to L. K. Sillcox, 
first vice-president, New York Air Brake 
Company, and to A. G. Christie, professor 
mechanical engineering, Johns Hopkins 
University. Animated pictures describing 
engineering techniques are among the in- 
dustrial films to be shown. The tentative 
program, in part, is as follows: 


Monpay, DECEMBER 2 
Morning 
Rubber and Plastics (I) 

Vibration Dampening with Rubber Mountings, 
by Robert Lewis, M-B Manufacturing Company, 
Inc., New Haven, Conn. 

Laboratory Testing of Rubber Torsion Springs, 
by D. H. Cornell and J. R. Beatty, B. F. Good- 
rich Company, Akron, Ohio. 


Tuespay, DECEMBER 3 


Morning 
Power (II)—-Fuels (II) 

Wartime Lessons in Coal Burning, by C. E. 
Miller, principal mechanical engineer, a 
partment, Office of Chief Engineers, Washing- 
ton, D. C. 

_ Pulverized Coal for the Gas Turbine, by Mar- 
tin Frisch, chief engineer, Foster Wheeler Com- 
pany, New York. 

uture Trends in the Application of Coal- 
Burning Equipment, by F. W. Argue, power 
engineer, Stone & Webster Engineering Corpora- 
tion, Boston, Mass. 


WEDNESDAY, DECEMBER 4 


Morning 
Oil and Gas Power (I) — Power (IV) 
Gas Turbines: 

Part-Load Characteristics of Marine Gas-Tur- 
bine Plants, b 2 Rohsenow, assistant pro- 
fessor of tnechanical engineering, Massachusetts 
Institute of Technology, Cambridge, Mass., and 
. P. Hunsaker, consulting engineer, Jackson & 
Moreland, Boston, Mass. 

Some Effects of Pressure Loss on Open-Cycle 
Gas Turbines, by J. I. Yellott, director of re- 
search, Locomotive Development Committee, Bal- 
timore, Md., and Eric F. Lype instructor and 
section supervisor, Illniois Institute of Tech- 
nology and Institute of Gas Technology, Chicago. 


Fuels (III) 


The National Fuel Reserves and Their Rela- 
tion to the Future Supply of Liquid Fuel, by 
oy se Fieldner, Bureau of Mines, Washington, 


Factors Rarely Considered in Smoke Abate- 
ment, by H. F. Hebley, Pittsburgh Coal Com- 
pany, Pittsburgh, Pa. 


Afternoon 
Railroad (I) 
Symposium—Diesel Locomotive Design for Re- 
dued Miinitenanoe: P si A P 
eynote speaker and presiding officer J. P. 
Morris, general assistant (mechanical), PE EG 
Topeka & Santa Fe. 
Prepared discussions: 
Diesel Prime Movers, by H. H. Urbach, me 
chanical assistant to vice-president, Chicago, Bur- 
lington & Quincy. 


lectrical Equipment, by W. C. Marshall, as- 
sistant superintendent motive wer (Diesel 
operation), Chicago, Milwaukee, St. Paul & Pa- 
cific. 


Chassis and Running, Gear, by G. F. Wiles, 
supervisor Diesel-electric locomotive operation, 
Baltimore & Ohio. 

Accessories, by F. Thomas, assistant to gen- 
eral superintendent motive power, New ork 
Central System. 

Oil and Gas Power (I) — Power (IV) 
Gas Turbines: 

The Value of Wet Compression in Gas-Turbine 
Cycles, by R. V. Kleinschmidt, Stoneham, Mass. 

Gas Turbines with Water Injection, by C. A. 
Norman, professor, Ohio State University, Co- 
lumbus, Ohio, and R. H. Zimmerman. 


THURSDAY, DECEMBER 5 
Morning 
Oil and Gas Power (III) — Power (VI) 


Gas Turbines: 

Recent Gas-Turbine Developments, by Dr. 
Adolphe Meyer, Brown-Boveri Company, Baden, 
Switzerland. 

A_ 2,000-Hp. Gas-Turbine Generator Set, by 
T. J. Butz, gas-turbine Sg ome Westinghouse 
Electric Corporation, South hiladelphia, Pa. 


Railroad (II) 


Annual Report on Progress in Railwa: 
chanical Engineering and Symposium on 
Savings in Passenger-Car Specialties: 

Keynote -speaker and presiding officer, P. W 
Kiefer, chie i 


Me- 
eight 


engineer motive power and rolling 
stock, New York Central System. 

Prepared discussions (Eleven 10-min. pers 
from supply companies in the railroad field). 


Fuels (IV) 


Progress Report on Pressurized Combustion of 
Pulverized Coal: Coal preparation; fly-ash re- 
moval, and introduction to combustion, by J. 


Yellott, director of research, Locomotive Devel- 
opment Committee, Baltimore, Md. - 
Noon 
Railroad luncheon 
Afternoon 
Railroad (III) 
Continuation of passenger-car symposium 
Fripay, DECEMBER 6 
Afternoon 
Applied Mechanics (VIII) 
Gas Turbine Seminar Session: 
Stress Consideration, by W. B. Goddard, N. 
C. Price, C. C. Davenport, and R. G.. Allen. 


Gas-Turbine Materials 


Precipitation Hardened Alloys for Gas-Turbine 
Service, by Howard Scott and R. B. Gordon, 
Westinghouse Electric Corporation, South Phila- 
delphia, Pa. 

Materials for Power Gas-Turbines, by C. T. 
Evans, Jr., The Elliott Company, Jeannette, Pa. 

Nickel-Chromium Alloys for Gas Turbines, by 
C. A. Crawford, development and research de- 


partment, International Nickel Company, N. Y 


Union Asks Installation of Steel 
Pilots with Retractive Couplers 


CoNnTENDING that devices now in use on 
a large number of locomotives “lack suffi- 
cient strength” and are “deficient in design,” 
the Brotherhood of Locomotive Firemen 
and Enginemen has filed a petition with the 
Interstate Commerce Commission in which 
it has asked the commission to issue an 
order requiring the railroads to install 
“substantial” cast-steel pilots with retrac- 
tive couplers on all locomotives operated 
in road service. 

According to the union’s president, D. B. 
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Robertson, who filed the petition, such au 
order would help cut down the toll of “life 
and limb” and property damage, particular- 
ly in grade-crossing accidents. He stated 
that obstacles struck at grade crossings or 
elsewhere “frequently are not thrust from 
the path of the engine and train” but become 
wedged under the engine trucks and wheels, 
thereby resulting in derailments. 

The petition also noted that when loco- 
motives are equipped with “substantial 
pilots with retractive couplers,” 
to persons on the locomotive and train and 
to the train itself are “mitigated or pre- 
vented.” 


Aluminum Refrigerator Car 
Developments 


ALUMINUM refrigerator car No. 51,000, 
built to customer specifications at the Illi- 
nois Central car shops, McComb, Miss., 
was recently christened in ceremonies at- 
tended by shipping and transportation rep- 
resentatives from many parts of the country. 

The car is the Illinois Central’s answer 
to the request of the Refrigerator Car Com- 
mittee of the United Fresh Fruit & Vege- 
table Association for a lightweight, all-pur- 
pose, low-temperature, easy-riding, ice- 
cooled car. The committee, headed by J. 
N. Kelley, manager of fruit transportation, 
Fruit Dispatch Company, is comprised of 
officers of shipping associations and con- 
signees from California to Maine, Florida 
to Washington. E 

An experimental lightweight refrigerator 
car which has been under constructior for 
almost a year in Los Angeles, Calif., has 
just been completed by the Pacific Fruit Ex- 
press Company and is to go into actual serv- 
ice, undergoing extensive car tests and re- 
search during the next two years. Exterior 
sheathing of the many-purpose, standard- 
dimension car is Reynolds aluminum alloy. 
Virtually all improvements suggested by 
the National Fruit and Vegetable Trade 
Committee are embodied in this car, ac- 
cording to P. F. E. 


Refrigerator Cars in Cross- 
Country Experiment 


Sıx refrigerator cars of new design, each 
loaded with frozen foods, have recently been 
under the careful scrutiny of a corps of re- 
search engineers in connection with a series 
of.tests which railroad and government rep- 
resentatives are making in order to deter- 
mine what further improvements can be 
made in the present method of insulating 
such cars so that the best types of equip- 
ment for general service can be provided. 

The cars, built by the American Refriger- 
ator Transit Company, St. Louis, Mo., con- 
tain various amounts of insulation ranging 
from 3 to 7 in. in thickness. Two of the 
cars have reflective insulating material. The 
cars were loaded with frozen foods at Hills- 
boro, Ore., on October 2 and then were 
moved to Cincinnati, Ohio, the route being 
Southern Pacific, Union Pacific, Chicago & 
North Western, Indiana Harbor Belt and 
Pennsylvania. 

In building these refrigerator cars, 
thermo-couples were placed in the walls, 
floor and ceiling, from the exterior of each 
car to the interior at strategic points so 
that the transmission of heat might be re- 
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corded from origin to destination. The K 
values (heat-transmission flow) of the in- 
sulation used are to be determined through 
the hot-plate method and will serve as a 
heat-flow meter, which, together with the 
temperatures recorded on the test trip, will 
make it possible accurately to compute the 
transmission of heat through the car super- 
structures. 

As a balance against these computations, 


an accurate measurement of the refrigen. 
tion input into each car will be determined 
through careful weights of ice and salt used 
This information, together with the specifie 
heats of structural materials in the car, a 
well as the loading, will give a check agams 
the heat-flow computations. 

A Brown electronic precision-indicating 
pyrometer, together with a key switch cab 
net with 120 switch points was installed im 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the October Issue 


LOCOMOTIVE ORDERS 


Road 


R i No. of locos Type of loco. Builder 
Chicago, Burlington & Quincy ... 6? 6,000-hp. Diesel-elec. frt. ....... Electro-Motive 
21 4,500-hp. Diesel-elec. frt. .. . -Electro-Motive 
3 . Electro-Motive 
* Electro-Motive 
Chicago, Indianapolis & Louisville 1 cpa: 
SRS 
Clinchfield |... Saerican . Loea, 
Grafton & Upton 2020000000500. 2 Anaa E 
Laurinbur Southern 1 ....American-G. E. 
Missouri-Kansas-Texas 5 : . Baldwin Loco. Wis. 
. . 5 i 
Seaboard Air Line ............. 13 AOE Looe Wis 
Springfield Suburban ....... 2 American-G. 
exas & Pacific ................ 7 Electro-Motive 


FreicgoHt Car Orpers 


Pores a No. of cars Type of car 
tchison, Topeka & Santa Fe .... 7505 50-ton box ............. 5 i 
Atlanta & West Point... SO Shen bee E E steed 
Baltimore & Ohio .............. 1,000 50-ton hopper . . Bethlehem Steel 
aoe bese hopper Pressed S 
-ton hopper Pullman-Standard : 
Central of Pennsylvania ........ 8 70-to i l 
Ger - eitir a E A Al on covered hopper ......... parlan, * Hollingswors 
8007 .. Company shops 
.-Company shops 
. Company 
. Compan: s 


Kansas City Southern 
Lehigh & Hudson River 
Lehigh Valley 


Pennsylvania 
Northern Refrigerator Line 
Southern Pacific 
Union Pacific .................. 
Western of Alabama 
Western Pacific 


Pullman-Standard 
American Car & Far. 
American Car & Fin. 
American Car & Fér. 
Harlan & Hollingsworth 

ullman- Standard 

Steel 


Mt. Vernon 


Frzicut Car INQUIRIES 


Road No. of cars ~ Type of car Builder 
Atchison, T & Santa Fe .... 250 50-ton box .. 6.6.2... ete 
Chicago, Indianapolis & Louisville 25  40-ton stock .............-.... 00.40.05. 

100., 70-tom flat moe einas cee ee eee 
100 rete DON: i ae aar pits et duane 
-ton OP aigan Mathes wack 
200 0-ton ns TEET 
Louisville & Nashville .......... 300 50-ton flat ..... 
Missouri Pacific ...............+ 18°? 70-ton container . y 
Union Pacific .................. 1,000 70-ton ballast .................. 


Passenczr Car Onpexs 


Road 
Illinois Terminal 


No. of cars 


3° Baggage-coach 
210 Coaches 
310 Parlor-dining 


Type of car Builder 
:. St. Louis Car 
Red No ; St. Louis Car 
St. Louis Car 


PASSENGER Car INQUIRIES 


Road 
Chesapeake & Ohio 


135 
New York, New Haven & Hartford 27 


1 Approximate cost $8,000,000. 

3In service. 

i Approximāte cost $1,000,000. 

* Delivered. 

3 Delivery scheduled for second half of 1947. 


No. of cars 


Type of car 


e To cost $45,600. To be completed in March, 1947. 

7 Approximate cost of equipment $7,500,000. i 

s One hundred cars will be 60⁄4 ft, long; the remaining, 50% ft. long. 
? For operation on the Missouri Illinois. 

20 Streamline, aluminum construction. 


Note:—The Mrssourr Pacrric has been authorized by the federal district court at St. Louis. a 
to spend more than $12,000,000 for new equipment and additional facilities. e expenditures, acii, 
ing to P. J. Neff, president and chief executive officer, will include the purchase of 2,200 new freig 
cars, costing $10,495,000, and the purchase of eight new streamline passenger cars and an à tes 
Diesel-electric locomotive, amounting to $1,300,000. g P 
The New York, New Haven & Hartford has requested court authority to spend approxima 
$6,500,000 for the purchase of 15 additional Diesel-electric locomotives for use in freight service. wl 
locomotives’ will be of the three-unit type, each unit powered by a 1,500-hp. V-type iesel engine th 
capable of operation either in 4,500-hp. triple units, 3,000-hp. double units or 1,500-bp. 
Conventional air brakes will be supplemented in the new engines by dynamic brakes whereby 
ing grades traction motors are turned into generators to control the speed of the train. 
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business car operated adjacent to the six 
irs, and connected by cables to them. 

The use of this refrigerator car test 
tuipment during the cooling-off period 
ter cars are iced, during the loading pe- 
od at Hillsboro, and during the trip from 
illsboro to Cincinnati, will give the inves- 
yators a basis on which to evaluate the 
fferent types and thicknesses of insulation 


ighting Institute at Nela Park 
Rededicated 


The General Electric Lighting Institute, 
la Park, Cleveland, Ohio, which was 
‘mally dedicated in a ceremony on Sep- 
aber 11, has been completely remodeled 
d re-equipped. Various rooms are fitted 
th the best types of lighting equipment 


Lewis Bott & Nut Co.—Willard G. 

artman has been elected president, gen- 

al manager and director of the Lewis 

olt & Nut Co., at Minneapolis, Minn. 
+` 


H. K. Porter Company.—C. R. Dobson, 
rmerly chief industrial engineer of the 
mes & Laughlin Steel Corp., has been 
ected vice-president in charge of opera- 


C. R. Dobson 


m for the H. K. Porter Company. Mr. 
əbson will supervise operations of the 
mpany’s seven manufacturing plants. 

+ 


Kropp Force Company. John V. Haugh 
s been appointed engineering representa- 
re, with headquarters in Chicago, for the 
ropp Forge Company, covering a group 
mid-western railroads. Mr. Haugh for 
e past etght years has operated his own 
ilroad supply business, known as the 
augh Railroad & Industrial Supply Co. 
+ 


TIMKEN RoLLER BEARING COMPANY. — 
he Timken Roller Bearing Company has 
mounced the following appointments in 
3 steel and tube division: H. R. McLaren, 
rmerly superintendent of tube mills, has 
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available for such specific applications as 
industrial lighting, office lighting, home 
lighting, schoolroom lighting, store lighting, 
etc., each room having different types of 
fixtures which can be demonstrated sep- 
arately or together or can be moved about 
on trolleys to show the effect of change of 
position. Elaborate mechanical devices are 
used for quickly changing from one type 
of lighting to another. 

Other rooms are arranged to show the 
effects, respectively, of quality, quantity and 
color of light. Artificial sunlight is created 
on a sun deck. There are also elabdrate 
exhibits of light sources and a large audi- 
torium for lectures and demonstrations, 

To those who wish to study lighting, the 
institute, which has been conducting schools 
on lighting since 1921, offers one-week and 
two-week courses covering various phases 


. of lighting application. A two-week course 
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been appointed assistant general superin- 
tendent; J. P. Wargo, formerly assistant 
superintendent of tube mills and finishing 
departments, has been appointed superin- 
tendent of tube mills, and R. R. Elsasser, 
formerly manager of the Newton Falls, 
Ohio, plant, has been appointed assistant 
superintendent of tube mills. 


UNITED States STEEL SUPPLY Company. 
Wesley N. Gordon has been appointed 
manager of the alloy sales division in the 
general sales department of the United 
States Steel Supply Company, with head- 
quarters in Chicago. 

+ 

Morton MANUFACTURING COMPANY. — 
John D. Cannon, vice-president and treas- 
urer of the Morton Manufacturing Com- 
pany, Chicago, has been elected president, 
succeeding Charles D. Morton, who re- 
tains his position as chairman of the board 
of directors. James A. King, vice-presi- 
dent, has been placed in charge of all rail- 
way division sales. Chester T. Sansfield 
has been appointed eastern sales manager, 
succeeding William M. Wampler, deceased. 
Walter M. Klopsch has been appointed 


John D. Cannon 


is the equivalent of a full semester of a 
three-hour class as given by a college or 
university. 


H. G. Hill Promoted to 
E Rank of Colonel 


LizuTENANT Colonel Howard G. Hill, 
formerly mechanical engineer of the South- 
ern Pacific, has been promoted to the rank 
of colonel in the Corps of Engineers—re- 
serve, the War Department has announced. 
Colonel Hill, who served as general man- 
ager of the United States Military Railway 
in southern Sicily in 1943, is now in Japan 
conducting a survey of the Imperial Japa- 
nese Government Railway for American 
general headquarters, after which he will 
return to Washington, D. C., to resume his. 
Practice as consulting engineer on railways. 


chief engineer. Mr. Klopsch is aiso presi 
dent of the Ellcon Company and the Na- 
tional Brake Company, as noted elsewhere 
in these columns. John D. Cannon, the 
newly elected president of the Morton 
Manufacturing Company, was born in Chi- 
cago, and is a graduate of the University 
of Illinois. He has been associated with 
the company since 1929, and has been a 
vice-president and its treasurer since 1934. 

James A. King, vice-president, to be in 
charge of all railway division sales, joined 


James A. King 


the Morton Company in 1919, and was 
elected a vice-president in 1934. He has 
been in charge of engineering for many 
years. 

+ . 

AMERICAN LUMBER & TREATING Com- 
PANY.—T. J. Flynn, assistant to the South- 
eastern district sales manager of the Ameri- 
can Lumber & Treating Company, with 
headquarters at Jacksonvill, Fla., has re- 
turned to that position following his re- 
lease from military service. William E. 
Wilkins, who prior to his call to active mili- 
tary duty in 1941, was assistant to the sales 
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manager at Boston, Mass., has returned to 
the company as a member of its New York 
sales staff. William A. McFarland, chemi- 
cal research engineer for the American 
Lumber & Treating Co., has been placed 
in charge of a new laboratory at Wauna, 
Ore. r 
+ 

FamrsankKs, Morse & Co. — James G. 
Graham has been appointed district man- 
ager of the Railroad division of Fairbanks, 
Morse & Co., with headquarters at Chi- 
cago. 

James G. Graham was educated at Ohio 


James G. Graham 


State University and Drexel Institute. He 
then joined the J. G. Brill Company at 
Pittsburgh, Pa. In 1928 he obtained a 
position in the operating department of the 
Baltimore & Ohio. In 1932 he became 
general agent in the freight department of 
the New York Central and in 1938 general 
manager of railroad sales of the Oliver 
Iron & Steel Corp. at Pittsburgh. 
+ 


Hevi-Duty Evecrric Company.—Arthur 
W. Frank, district manager of the Hevi- 
Duty Electric Company, at Chicago, has 
been appointed director of research, with 
headquarters at Milwaukee, Wis. Mr. 
Frank is succeeded by Lawrence S. Tilden, 
assistant district manager. 


Sxusaw, Inc.—Skilsaw, Inc., manufac- 
turer of portable electric tools at Chicago, 
has purchased the Forss Pneumatic Tool 
Company of pao Dl 

CrarK Equipment Company.—Russell 
F. Oakes, formerly chief, Office of Tech- 
nical Information, Office of the Chief of 
Transportation, United States Army, has 
been appointed executive assistant to the 
vice-president of the Clark Equipment Com- 
pany and general manager of the Clark 
Tructractor ec 

Jouns-Manvitte Corporation.—R. W. 
Lea, vice-president of finance since 1939 for 
the Johns-Manville Corporation, has been 
elected president to succeed Lewis H. 
Brown, who was elected chairman of the 
board and chief executive officer. Alvin 
Brown was elected a director and vice- 
president for finance and John P. Syme was 
elected vice-president and assistant to the 
chairman. 


638 


MINNEAPOLIS - HONEYWELL REGULATOR 
Company.— The Minneapolis-Honeywell 
Regulator Company has announced the fol- 
lowing changes in its field and home office 
personnel: James S. Locke, formerly re- 
gional sales manager of the Chicago district 
of the air-conditioning controls division, 
has been appointed sales manager for the 
division, with headquarters in Minneapolis, 
Minn., to succeed George D. Guler, who 
has been appointed regional manager, with 
headquarters in Atlanta, Ga. Mr. Guler 
succeeds Albert H. Koch, who has been 
appointed branch manager at Philadelphia, 
Pa. J. F. Cummiskey has been appointed 
Chicago regional sales manager of the air- 
conditioning controls division, replacing Mr. 
Locke. L. C. Johnson has been promoted 
to branch manager in Milwaukee, Wis., to 
succeed Harold Pride, resigned, and J. C. 
Dorsey, acting branch manager in Phila- 
delphia, has been placed in charge of the 
company’s business in Philadelphia. T. S. 
Carley has been promoted to sales man- 
ager of the wholesale division, Minneapolis, 
and will continue as sales manager of the 
stoker controls division. 

+ 

AMERICAN LOCOMOTIVE COMPANY.—Sher- 
man Miller, formerly chief mechanical engi- 
neer, has been appointed vice-president in 
charge of production engineering for the 
American Locomotive Company, with head- 
quarters as before at Schenectady, N. Y. 
Raymond J. Finch has been appointed chief 


Sherman Miller 


mechanical engineer at Schenectady, to suc- 
ceed Mr. Miller. 

Sherman Miller began his career with 
American Locomotive in the erecting shop 
and drawing room of the Dunkirk, N. Y., 
plant. He was transferred to Schenectady 
in 1907 and served as general superin- 
tendent of the general drawing room from 
1916 to 1941, when he was appointed chief 
mechanical engineer. 

+ 

Farnir BEARING Company. — Fayette 
Leister has been elected vice-president in 
charge of engineering for the Fafnir Bear- 
ing Company, New Britain, Conn. Mr. 
Leister joined Fafnir in 1921 as a sales 
engineer. He was placed in charge of the 
company’s branch office in Detroit, Mich., 
in 1935, and in 1945 was appointed engi- 
neering manager of the main plant in New 
Britain. 


NATIONAL MALLEABLE & STEEL CASTINGS 
Co.—Cleve H. Pomeroy, former vice-presi- 
dent and secretary-treasurer of the Na- 
tional Malleable & Steel Castings Co., has 
been elected president, to succeed Charles 
H. McCrea, whose death was reported in 
the September issue. 

Cleve H. Pomeroy is a graduate of Adel- 


Cleve H. Pomeroy 


bert College of Western Reserve Univer- 
sity (1912). He joined National Malleable 
in 1920, and has served successively as 
credit manager, assistant treasurer, treas- 
urer, secretary and treasurer and vice- 
president in charge of finances and ac- 
counting. Mr. Pomeroy, who has been a 
member of the board of directors since 
1938, will continue also as treasurer of tix 
company. 
+ 

Josera SINKLER, INc.—Richard J. Shon- 
ahan has been appointed midwestern rep- 
resentative of Joseph Sinkler, Inc., at Chi- 
cago. Mr. Shanahan began work in rail- 
road sales in 1929, with the Boss Bolt & 
Nut Co., and a year later joined the sales 
staff of the Maintenance Equipment Com- 
pany. In 1940 he became associated with 


Richard J. Shanahan 


the Gustin Bacon Manufacturing Company. 

and in 1944 became sales manager of tht 

U. S. Wind Engine and Pump Company: 

In 1944 he went into business for himse# 
+ 

Carsone Corporation. — The Carbone 

Corporation, Boonton, N. J., manufacturer 
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for 
CHILLED CAR WHEELS 


CHICAGO is the central point of coast-to- 
coast activities carried on by the Manufacturers of 
Chilled Car Wheels. There you'll find the Association’s 
own well-staffed and fully-equipped test laboratories 
... its files of wheel data... the key supervisory per- 
sonnel of its Inspection Department and its Metal- 


lurgical and Engineering force. 


AMCCW’s Chicago headquarters acts as a 
clearing house. From it are unified the inspection and 
testing techniques of all association Resident Inspectors, 
each permanently located in a member company’s plant. 
From Chicago to the industry go the findings of com- 
mittees on Recommended Operating Practices ... on 


Wheel Design . .. on Specifications. 


Hand in hand with the operating informa- 
tion supplied each member from AMCCW in Chicago 
is the exercise of firm control by the Association. High 
standards of manufacture are the prerequisites of con- 


tinuing membership. 


230 PARK AVENUE, NEW YORK 17, N. Y. > 445 NORTH SACRAMENTO BOULEVARD, CHICAGO 12, ILL. 


Organized te achieve: Uniform specifications — Uniform inspection — Uniform product 
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of carbon brushes, dry cells and signaling 
batteries, has announced the transfer of 
E. C. Brehm to be district manager of the 
Pacific Coast territory, with offices at 116 
New Montgomery street, San Francisco, 
Calif. Mr. Brehm will supervise all sales 
and service in the Pacific Coast territory. 
R. B. Lamkin, formerly with the signal de- 
partment of the Pennsylvania, succeeds Mr. 
Brehm as district manager of the Chicago 
office, 53 West Jackson boulevard. 
+ 


Lrncotn Exectric Company. — C. M. 
Taylor has been elected executive vice- 
president of the Lincoln Electric Company. 
C. M. Taylor has been with Lincoln since 
1916. He enlisted in the air corps in 1917 
and at the end of the war was appointed a 


C. M. Taylor 


foreman. Later he was placed in charge 
of the time study and methods department, 
advanced to assistant superintendent and 
then superintendent. He was appointed 
vice-president in charge of sales in 1928. 
Since 1927 he has served on the board of 
directors. 
+ 

Exectro-Morive Division, GENERAL Mo- 
Tors CorroraTIon.—The Electro-Motive di- 
vision of the General Motors Corporation is 
constructing locomotive repair shops, at 
Jacksonville, Fla., and Baltimore, Md. Two 
other shops are already established—one at 
Emeryville, Calif., and another at the main 
plant at La Grange, Ill. This chain of shops, 
the division states, will afford the railroads 
the use of original factory machinery and 
methods, and economies of quality pro- 
duction. f 

C. R. Wood and LeRoy F. Shaw have 
been appointed branch parts managers of the 
shops being built at Jacksonville and Bal- 
timore. Other personnel changes in the 
Electro-Motive division are: Milton H. 
Gardner, regional service manager at Chi- 
cago, who has been transferred to the 
firm’s new regional field service organiza- 
tion at St. Louis, and M. L. Williams, who 
has been appointed parts and stores repre- 
sentative there. Mr. Gardner will be assisted 
by J. E. O'Leary, formerly field engineer of 
the central region, Earl Stroud, district en- 
gineer at St. Louis, and 4. M. Dodd, who 
has been transferred from Cincinnati, Ohio. 
R. H. Beight has been appointed district 
engineer at Fort Worth, Tex., where rep- 
resentation has been recently restored. 
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Mariano A. Montero has been appointed 
district engineer of a newly created district 
to serve Mexican railroads, with headquar- 
ters at San Luis Potosi, Mex. He will be 
assisted by Fred M. Smith, service engineer, 
formerly of the La Grange plant. Gerald 
C. Smith has been appointed district engi- 
neer of the Denver service headquarters, 
now under the jurisdiction of the St. Louis 
region, succeeding W. E. Dunn, who has 
been appointed regional service manager of 
the Chicago region. 


E. I. pu Pont p—E Nemours & Co.—Frank 
P. Smith has been appointed sales engineer 
in the Cleveland, Ohio, region for E. I. du 
Pont de Nemours & Co. Mr. Smith, whose 
headquarters will be in Pittsburgh, Pa., will 
serve the clientele formerly served by W. 
J. Bradley for the Du Pont finishes division. 

+ 

GENERAL Motors CorporaAtion.—H. B. 
Ellis, director of parts and service of the 
Electro-Motive division of General Motors 
Corporation, has been appointed assistant to 
vice-president of G. M. C. The position of 
director of parts and service of the Electro- 
Motive division has been abolished. 

+ 

Union RAILWAY EQUIPMENT COMPANY. 
—L. F. Erskine has been appointed dis- 
trict sales manager for the Union Railawy 
Equipment Company, with headquarters 
at Minneapolis, Minn. 


Josera T. Ryerson & Son.—Frederick 
A, Purdy has been appointed manager of 
the new Los Angeles, Calif., plant of Jos- 
eph T. Ryerson & Son. Associated with 
Mr. Purdy is Theodore L. Kishbaugh, who 
has been named assistant plant manager. 
Thomas E. Williams will be in charge of 


Frederick A. Purdy 


the operating and service divisions. George 
W. Gilliland, who has been in charge of 
the Los Angeles office, will continue in a 
sales capacity. Other members of the field 
sales staff are John Fennie, Harold Chris- 
tian, Richard DeLand, Merle Anderson, 
Milford Tiner and Ernest Lindgren. 

Frederick A. Purdy joined Ryerson in 
1931, two years after his graduation from 
the University of Michigan School of Engi- 
neering. He served first as an engineer at 
the Buffalo, N. Y., plant of the company 
and then represented the company in New 
York state, heading the Rochester (N. Y.) 
district sales office for four years. 


Cummins ENGINE Company.—Leonard 
W. Beck has been appointed acting general 
sales manager of the Cummins Engine 
Company, with headquarters in Columbus, 
Ind. Mr. Beck will be responsible for the 
over-all administration of the distribution 
division. He will also retain his duties 
as manager of the central region, to which 


Leonard W. Beck 


position he was appointed in 1939. Fred 
W. Sparka has been appointed manager of 
the Cleveland, Ohio, region to succeed By- 
ron A. Duling, who has been assigned to 
the home office to work directly under Mr. 
Beck. Corwin B. Briscoe has been ap- 
pointed acting parts merchandising manager 
at Columbus, and Norman E. Palmer 
Washington, D. C., representative. 
+ 


Bupa Company.—H. A. Wolfe, railroad 
representative of the Buda Company, at St 
Paul, Minn., has been appointed district, 
manager of Buda’s railroad division, with, 
headquarters at Chicago, succeeding Ross | 
M. Blackburn, deceased. William A. Hari, 
railroad representative at New York, ts 
been transferred to St. Paul, Minn, % 
ceeding Mr. Wolfe. 

H. A. Wolfe was born in 1897, and tt 
ceived his higher education at Valparaiso 
University, Valparaiso, Ind. He entered 
railroad service in 1916 in the accounting 
department of the Chicago, Milwaukee, St 
Paul & Pacific. Released from the armed 
forces in 1919, he returned to the Milwa 
kee as chief clerk to the general superi 
tendent of motive power. In 1922 he was 
promoted to the position of supervisor af 
fuel. In 1926 Mr. Wolfe resigned from the 
Milwaukee to become special representativ 
of the Lehon Company. In 1940 he wë 
appointed supervisor of railroad sales. Is 
May, 1944, he joined Buda as field rept 
sentative. In April, 1946, he was tran 
ferred to St. Paul. 

William A. Hart was born at Batil 
Creek, Mich. He is a graduate of Purdue 
University (1940) with a B. S. degree 
mechanical engineering. In 1940 he jome 


the Buda sales department at Harvey, l 


Early in 1941 he was transferred to Ne 
York to represent the railroad division 2 
export and industrial sales through ds 
tributors. He entered the service of th 
armed forces early in 1942, and in Nove 
ber, 1945, returned to the Buda Compe"! 
at New York, representing the indu 

division in the northeastern territory- 
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IS AS VITAL AS SPEED... 


The ability to haul freight at high speeds is not enough. 
Coupled with the need for speed is the problem of moving 
a large volume of traffic. Progressive railroads, such as The 
Virginian, have realized this fundamental fact and have 
kept abreast of conditions by ordering modern locomotives, 
such as the Lima 2-8-4, illustrated above, which permits the 
hauling of heavy loads at sustained high speeds. 


CLIMA SS 


LIMA LOCOMOTIVE WORKS i> INCORPORATED, LIMA OHIO 


NCORPORATED A 
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NATIONAL ALUMINATE CORPORATION. — 
A. Watson Armour has been elected chair- 


A. Watson Armour 


man of the board of directors of National 
Aluminate Corporation. 


+ 


Sarety Car HeaTING & LicHtinc Com- 
pany.—H. K. Williams, vice-president of 
the Safety Car Heating & Lighting Com- 
pany, has retired after 40 years’ service 
with the company. Other retirements are 
George H. Scott, manager, Chicago dis- 
trict office; A. B. Mills, manager, New 
England district office, and J. S. Henry, 
manager, New York district office. Re- 
tirements at New Haven, Conn., include 
George E. Hulse, chief engineer; L. Schep- 
moes, manager, fixture department; 4. C. 
Van Nest, chief supervisor; J. C. Mont- 
gomery, superintendent. 

Appointments have been made as follows: 
C. A. Pinyard, manager, and E. K. Gold- 
schmidt, assistant manager, Chicago district 
office; H. W. Keyser, assistant manager, 


General 


I. N. Mosexey, general boilermaker of 
the Norfolk & Western at Roanoke, Va., 
has been appointed research and test engi- 
neer, with headquarters at Roanoke. 


C. L. Crockett, chemist of the Norfolk 
& Western at Roanoke, Va., has been ap- 
pointed chief chemist with headquarters at 
Roanoke. 


Bruce C. GuNNELL, Diesel engineer of 
the Southern at Washington, D. C., has 
been appointed chief mechanical engineer 
at Washington. 


A. R. Snyper, superintendent motive 
power and machinery of the Union Pacific, 
with headquarters at Omaha, Neb., has 
been transferred to Cheyenne, Wyo. 


L. L. HoeEFfFEL, superintendent motive 
power and machinery of the Union Pacific 
at Pocatello, Idaho, has been transferred 
to Salt Lake City, Utah. f 
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Philadelphia, Pa., district office; Wade M. 
Wilkes, representative in charge, New 
England district; W. P. Shotwell, repre- 
sentative in charge, San Francisco district ; 
Pearce Whetstone, executive office, New 
York; Leonard Pierson, assistant to vice- 
president C. W. Dunlop; E. C. Mattern, 
works manager; L. Von Ohlsen, electrical 
engineer; J. D. Strobell, air-conditioning 
engineer; J. J. Kennedy, field engineer. 
+ 


ErLcon Company; NATIONAL BRAKE 
Company.—Chester T. Stansfield has been 
elected president of the Ellcon Company 
and the National Brake Company to suc- 
ceed William M. Wampler, deceased. 

Chester T. Stansfield was born in Wor- 
cester, Mass., and was educated in Phila- 
delphia, Pa. He was engaged in various 
engineering capacities with industrial and 


Chester T. Stansfield 


marine equipment manufacturers from 1915 
to 1921. He then joined the Ellcon Com- 
pany. He served both in engineering and 


Personal Mention 


H. N. Ricks, acting fuel supervisor of 
the Texas & Pacific at Dallas, Tex., has 
been appointed fuel supervisor, with head- 
quarters at Dallas. 


H. W. CoppinctTon, research and test 
engineer of the Norfolk & Western at 
Roanoke, Va., has retired after 43 years 
of service. 


Joun P. Cuapwick retired on October 
1 as assistant to the vice-president (me- 
chanical) of the Southern, with headquar- 
ters at Washington, D. C. Mr. Chadwick 
was born at Brooklyn, N. Y., on August 4, 
1883, and began his railway career as a 
special representative at the Cooke Locomo- 
tive Works in Paterson, N. J. He subse- 
quently served as draftsman, shop engineer, 
test engineer and as locomotive designer. 
Upon the formation of the American Lo- 
comotive Company, Mr. Chadwick was 
transferred to the main plant at Schenec- 
tady, N. Y., as locomotive designer, re- 
maining there until May 15, 1906, when he 
entered the service of the Southern at 


sales capacities ; was elected vice-president 
and a director in 1936, and executive vice- 
president in 1944. Mr. Stansfield has been 
associated with National Brake since 1928, 
In 1940, he was elected a director and vice- 
president of that company. 
+ 

SKF InpusrtriEs, INc.—Harrison Wood, 
assistant district manager since 1941, has 
been appointed New York district manager 
for SKF Industries, Inc., to succeed John 
D. Williamson, resigned. 

+ 

SYMINGTON-GOULD CorPoraTion.—Dan- 
iel C. Murphy, formerly general manager 
of the Gould Coupler Works, Depew, N. 
Y., has been appointed vice-president in 
charge of operations of the Rochester, N. 
Y., and Depew plants of the Symington- 
Gould Corporation. 


PULLMAN-STANDARD Car MANUFACTUR- 
ING Company.—George C. Thiele has ben 
appointed assistant to the vice-president of 
Pullman-Standard, 


Obituary 


Brownricc L. Norton, assistant vice- 
president of the Scullin Steel Company at 
New York, died on September 14. Mr. 
Norton, who was 45 years old, had been 
associated with Scullin for over 20 years. 


Frank L. Fay, former president of the 
Greenville Steel Car Company, a subsidiary 
of the Pittsburgh Forgings Company, died 
on October 10 at Clifton Springs, N. Y. 
Mr. Fay was 77 years old. He was bom 
in Cleveland, Ohio. He was first in the 
employ of the New York, Chicago & St. 
Louis and then joined the Bessemer & Lake 
Erie as head of the car-service department. 
He resigned in 1910 to found the Greenville 
Metal Products Company, which later be- 
came the Greenville Steel Car Company. 


Washington, D. C., as standardizing drafts- 
man. He was promoted to chief draftsman 
in 1907 and in 1924 became mechanical 
engineer. On November 1, 1931, Mr. Chad- 
wick was appointed assistant to vice-pres!” 
dent (mechanical). 


Brarr L. THompson, who has been ap- 
pointed superintendent motive-power shops 
of the Canadian National at Winnipeg, 
Man., as announced in the September 1ssué, 
was born on July 20, 1906, at Moncton, N. 
B. He received a high school education 
in Moncton and is a graduate of the Inter- 
national Correspondence School in shop 
practice and mechanical engineering sv 
jects. He entered the employ of the C 
nadian National on November 1, 1923, as 
telegraph messenger. On March 23, 1924, 
he became a machinist apprentice at Mon 
ton; on March 27, 1929, a locomotive drafts- 
man; on March 15, 1935, material inspec- 
tor, Atlantic Region, with headquarters 3t 
Moncton, and on January 1, 1938, me- 
chanical inspector, Atlantic Region. For 
several months during the period Janus 
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GREATER POWER tr both rth ana 


The outstanding increase in power, available by application of the 
Franklin System of Steam Distribution, is a function of revolutions per 
minute, not type of locomotive nor class of service. The increase can be 
as much or more for a freight locomotive with 63-inch drivers at 50 mph 


as with a passenger locomotive with 80-inch drivers at 63.5 mph. 


The additional power is entirely the result of higher efficiency in con- 
verting steam into horsepower — through use of poppet valves and larger 
steam passages. It is produced without increased steam or fuel con- 


sumption. 


Application of the Franklin System of Steam Distribution to existing 
or new locomotives is practical. The increased horsepower shown above 
is typical, as demonstrated by service records of presently equipped loco- 


motives; however, we would be glad to prepare a comparative study on 


your own motive power. 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK e CHICAGO ° MONTREAL 


STEAM DISTRIBUTION SYSTEM * BOOSTER ° RADIAL BUFFER ° COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS * CAR CONNECTION 
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BEATTY Engineering 


puts that Plus in BEATTY machines 


B ack of the 
4olid, money-making 
performance of every 
BEATTY Machine stands 
the sound, seasoned 
judgement of a BEATTY 
engineer. This broad 
engineering experience 
represents an important 
bonus in every machine 
that bears the BEATTY 


fame, 


MACHINE AND 


MFG. COMPANY 


© BEATTY ison 
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1, 1938, to August 16, 1943, Mr. Thompson 
was acting locomotive foreman at Sydney, 
N. S., and Moncton. He was appointed 
system mechanical inspector, with head- 
quarters at Montreal, Que., on August 16, 


B. L. Thompson 


1943; night superintendent at the Point St. 
Charles shop, Montreal, on July 1, 1945, 
and superintendent motive power shops at 
Winnipeg on April 10, 1946. 


L. E. Drx, acting mechanical superin- 
tendent of the Texas & Pacific at Dallas, 
Tex., has been appointed mechanical super- 
intendent, with headquarters at Dallas. 
Mr. Dix began his railroad career as a 
machinist apprentice on the Chicago, Rock 
Island & Pacific, at Horton, Kan. He later 
served as machinist on the Atchison, Topeka 
& Santa Fe’and on the Missouri Pacific, 
and as master mechanic of the Union, a 
subsidiary of the Missouri Pacific, at Mem- 
phis, Tenn. In 1916 he was appointed mas- 
ter mechanic of the Texas & Pacific-Mis- 
souri Pacific Terminal, with headquarters 


at New Orleans, La.; in 1920 master mè 
chanic of the T. & P. with headquarters at 
Fort Worth, Tex., and in 1922 fuel supet- 
visor. From 1941 to 1946 Mr. Dix served 
as president of the Railway Fuel Traveling 
Engineers Association. 


Max Raven BrockMaN has been aP 
pointed assistant to vice-president (a 
ical) of the Southern, with headquarters 

neer 
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Security Circulators appreciably add to the 
effective heating area of a boiler. 


Security Circulators improve the circula- 
tion of water in the side water-legs and 
over the crown sheet. 


Security Circulators lessen honey- 
combing, flue plugging and cinder 
cutting. 


Security Circulators are being applied to many fleets ot 
existing locomotives, as well as being specified for new 


motive power. 


AMERICAN ARCH COMPANY, Inc. 


NEW YORK ¢« CHICAGO 
SECURITY CIRCULATOR DIVISION 
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SOME PROMINENT USERS — 
SANTA FE RAILWAY SYSTEM 
PENNSYLVANIA RAILROAD 
INTERNATIONAL NICKEL COMPANY 
JONES-LAUGHLIN STEEL COMPANY 
NEW JERSEY ZINC COMPANY 
MORGAN-SMITH COMPANY 

ANCHOR HOCKING GLASS CO. 
SINCLAIR REFINING COMPANY 
INLAND STEEL CORP, 

OLIVER IRON MINING CO. 

NATIONAL LEAD COMPANY 

MASSEY HARRIS COMPANY 
MARQUETTE CEMENT MFG. CO. 
MAYNARD ELECTRIC STEEL CASTING CO, 


PATENTED 


TWO MODELS! 

@ Long reach Model D-5342 — ideal for 
large welding booths; reaches out 15 
feet from wall. 

@ Standard Model D-5310—used for stand. 
ard. welding booth ventilation; hood 
reaches out 9 feet from wall. 


@ THE NEW WAY 


The Ruemelin Welding 
Fume Collector has been 
specially engineered to elim- 
inate noxious fumes, The in- 
let hood maintainsa constant 
high velocity over the work- 
ing area, quickly removing 
heatandsmoke at the source. 
Welders equipped with this 
device are assured of aclean 
shop atmosphere; the manu- 
facturer gains by increased 
daily production. 


The fume collector hood can 
be instantly placed where 
needed anywhere in the 
booth welding area. No tedi- 
ous adjustment necessary. 
Just pull the inlet hood to the 
welding position and you are 
ready to go. Approved by 
state industrial commissions 
and by compensation insur- 
ance companies. Many users 
send in repeat orders. Write 
for bulletin 37-C today. 


RUEMELIN MANUFACTURING CO. 


> 3982 N. PALMER ST. eœ 


MILWAUKEE 12, WISCONSIN 


Manufacturers and Engineers of Sand Blast and Dust Collecting Equipment 
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Washington, D. C. Mr. Brockman was 
born at Greensboro, N. C., on December 31, 


1594. net red railway service in March, 
1912, as a machinist apprentice for the 
Southern at Greensboro, transferring to 


machinist in 1916. During World War I 
Mr. Brockman served as a machinist in- 
structor at the U. S. Naval Aeronautic 
Training Station at Pensacola, Fla. In 


Spencer, N. C., in 1915, where he became a 


Max R. Brockman | 


1918, he returned to the Southern as am) 
chinist at Greensboro. He became night 
foreman at Charlotte, N. C., in 1919; from) 
1920 to 1926 served as general foreman at’ 
Selma, N. C., Greenville, S. C., and Ash- 
ville, N. C., successively, and from 1926 
to 1944 as master mechanic at Bristol, Va, 
Macon, Ga., Somerset, Ky., and Spencer, 
N. C. Mr. Brockman became chief mè- 
chanical engineer at Washington in June, 
1944, and assistant to vice-president (me- 
chanical) on October 1, 1946. 


Master Mechanics and 
Road Foremen 


J. W. Mason, assistant master mechanic 
of the Central of Georgia, has been appomt- 
ed master mechanic in charge of the Macon 
shops at Macon, Ga. 


R. E. WHITTAKER has been appointed as- 
sistant master mechanic of the Illinois 
Central, with headquarters at Markham. 
Ill. 


E. R. Hanna, master mechanic of the 
Missouri Pacific, with headquarters at Ne- 
vada, Mo., has returned to that positio? 
following a sick leave. 


C. H. Dick has been promoted to general 
master mechanic of the Missouri-Kansas- 
Texas, with headquarters at Denison, Tex. 


J. W. McKinnon, division master mê- 
chanic of the Canadian Pacific at Trentos. 
Ont., has been appointed district master 
mechanic, with headquarters at Toronte. 
Ont. 


Car Department 


Cart Dierks, chief inspector, Car de- 
partment, of the Delaware & Hudson, has 
been appointed assistant superintendent i 
car equipment, with headquarters as betore 
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These General Motors Diesel units have rolled up a grand total of 8,984,058 


miles. The average monthly mileage is 17,145—on heavy passenger runs. 


RECORD ON FLORIDA EAST COAST RAILWAY 


LOCOMOTIVE MILES 


NUMBER COVERED 
1001 1,336,615 
1002 1,480,614 
1003 1,226,943 
l 1004 950,848 
1005 946,185 
7 1006 178,419 
1007 184,092 
1008 149,872 
1009 112,915 
1010 149,336 
1011 152,450 
1012 107,674 
1013 150,374 
1014* 94,616 
1015 103,454 
1016 140,406 
1017 109,408 
1051 920,121 
1052 189,672 
1053 150,296 
1054 149,748 
21 8,984,058 


tomotive units 


MILES 
ASSIGNED 


1,550,337 
1,572,899 
1,312,569 
986,143 
983,357 
180,746 
184,323 
150,201 
116,466 
149,682 
152,450 
107,674 
150,374 
111,536 
103,454 
140,406 
109,737 
990,260 
189,672 
150,642 
150,786 


9,543,714 


AVAILABILITY 


86.2 
94.1 
93.5 
96.4 
96.2 
98.7 
99.9 
99.8 
97.0 
99.8 
100.0 
100.0 
100.0 
84.8 
100.0 
100.0 
99.7 
92.9 
100.0 
99.8 
99.3 


94.1 


MILES OPERATED 


PER MONTH DELIVERED 
17,359 11-39 ` 
19,229 11-39 
19,171 12-40 
19,017 2-42 
18,924 2-42 
14,868 4-45 
15,341 4-45 
14,987 6-45 
11,292 6-45 
14,934 6-45 
15,245 6-45 
10,767 6-45 
15,037 6-45 

9,462 6-45 
10,345 6-45 
14,041 6-45 
10,941 6-45 
18,402 2-42 
15,806 4-45 
15,030 6-45 
14,975 6-45 

315,173 


“Number 1014 lost 16,920 miles in October 1945 due to accident 


ELECTRO-MOTIVE DIVISION 


GENERAL MOTORS 


LA GRANGE, ILL. 


DATE 


THOMAS 


COLUMN 
FACERS 


e Rim Driven Cutter Head 
with angle offset blades 


e Anti-friction bearings 
è Quick-Acting Pneumatic 
Clamp 


e Hydraulic Feed 


THON 


PITTSBURGH, 23, PA. 


Write for Bulletin 316 


Avoid 
HOT BOXES 


by applying 


ROBOT 


Journal Box Packing Retainers 


ROBOT Packing Retainers maintain constant contact with the journal on the roughest 
track and through switching jolts. Avoids hot boxes and cut journals by — 


e e e keeping the packing in position in box and away from brass at 
all times preventing loose strands of waste, lint or grit from reach- 
ing the bearing. 


e e © providing a clean, even film of oil along the full length of journal. 


40 railroads and private car lines have already made installations on high speed passenger 
cars, freight equipment and locomotive tenders. 


Prepare for difficult operating conditions in the winter 
weather ahead by applying ROBOT Retainers now! 


CHICAGO FREIGHT CAR & PARTS CO. 


LaSALLE STREET. CHICAGO 1, ILL. 
SHOP AND YARDS: CHICAGO, MI. * PUEBLO, COLO. 


228 N. 
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at Albany, N. Y. The position of chief 
inspector, car department, has been abolish- 
ed. 


J. J. Barry, division air-brake inspector 


“of the New York Central at Buffalo, N. Y., 


has had his title changed to supervisor of 
air brakes and steam heat. 


R. R. Winne, division air-brake inspector 
of the New York Central at West Spring- 
field, Mass., has had his title changed to 
supervisor of air brakes and steam heat. 


H. S. KEPPELMAN has been appointed 
superintendent car department of the Read- 
ing with headquarters at Reading, Pa. 


J. Kane, division air-brake inspector of 
the New York Central at Syracuse, N. Y. 
has had his title changed to supervisor of 
air brakes and steam heat. 


Shop and Enginehouse 


W. S. Garrett, general foreman of the 
locomotive department of the Norfolk & 
Western at the Roanoke (Va.) shops, has 
been appointed general boilermaker. 


Obituary 


Cuarites A. BINGAMAN, who retired as 
assistant mechanical engineer of the Read- 
ing at Reading, Pa., in December, 1938, 
died there on October 2. 


Frank N. Burcu, master mechanic in 
charge of the Central of Georgia shops at 
Macon, Ga., died in that city on September 
16, following a short illness. Mr. Burch 
was 59 years old. His birthplace was 
Paducah, Ky. For five months in 1907 he 
was employed in the shops of the Central of 
Georgia at Savannah, Ga. In October, 
1913, he became a machinist at Macon and 
subsequently served as assistant machine- 
shop foreman, assistant enginehouse fore- 
man, and erecting-shop foreman. On June 
27, 1924, he was appointed assistant mas- 
ter mechanic and on February 1, 1943, mas- 
ter mechanic at Macon. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 

B. & W. Borer Tuses.—Joseph T. Ryer- 
son and Son, Inc., Box 8000-A, Chicago 80. 
An eight-page illustrated bulletin describes 
and illustrates the stocks of Babcock & 
Wilcox electric - resistance - welded boiler 
tubes handled by TEES plants. 


«LUBRICATION OF DIESEL ENGINES.”— 
Sun Oil Company, Philadelphia 3, Pa, Forty- 
eight page Technical Bulletin No. B-1, 
printed in color, discusses the Development 
of the Diesel Engine; common types of 
Diesel engines the combustion process; 
modern fuel-injection systems; accessories, 
their design and use; cylinder and bearing 
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JeL OTISCOLOY 1 
ER STEEL PERMITS 
« REDUCES 


s PAYLOAD 


A STRONG : 
LIGHTER CONSTRUCTION 


DEAD-WEIGHT s INCREASE 


Otiscoloy is 40% stronger than ordinary steel. Its high strength is ob- 


tained without mechanical working or heat-treating which permits 


great workability. Otiscoloy is also resistant to abrasion and corrosion. 


* Otiscoloy is used in freight cars to reduce weight by as much as 514 tons 


per car. Also used in mine cars, trucks, barges, stripping shovels. 


* Otiscoloy used in coal chutes and backstops reduces wear by abrasion 


and atmospheric corrosion, and eliminates many costly repairs. 


Write for Otiscoloy booklet. 


JONES & LAUGHLIN STEEL CORPORATION 
PITTSBURGH 30, PENNSYLVANIA 
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Demonstrating 
BRICKSEAL 


REFRACTORY COATING 


HEATED 
TO 2250° 


Brickseal provides a crackproof, 
vitrified armor for furnace lin- 
ings. The small firebricks shown 
in the furnace were bonded and 
painted with Brickseal and heated 
to 2250°. Directly from the fur- 
nace they were plunged into cold 
water as shown below—a test for 
any material subject to expansion 
and contraction. 

Brickseal is semi-plastic when 
bot, yet hard and tough when 
cold, Brickseal is made in grades 
suitable to heats ranging from 
1400° to more than 3000°. It will 
make any furnace last longer by 
giving new life to your refrac- 
tories. Write or call local dealer 
for a demonstration. 


DOUSED IN 
COLD WATER 


BRICKSEAL 


REFRACTORY COATING 
5800 S$. Hoover St., Los Angeles, Calif. 
1029 Clinton St., Hoboken, N. J. 
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lubrication, and filters reclaiming equip- 
ment. Viscosity-temperature charts are 
shown and recommendations given for lubri- 
cating oils. 
+ 
Piston-Rop PARTER.—Sperry Products, 
Inc., Hoboken, N. J. Four-page illustrated 
folder descriptive of the Sperry hydraulic 
piston-rod parter. 
+ 
Dust CoLLecrors.—Aget Manufacturing 
Company, 602 First National building, Ann 
Arbor, Mich. Catalogue A-350 describes 
Dustkop dust collectórs for collecting dust, 
dirt, and lint from dry grinding, buffing, 
polishing, etc., also a vapor collector de- 
signed to collect vapor from screw machines 
and similar machining operations employ- 
ing coolants. 
+ 
AERIAL CABLE.—Simplex Wire & Cable 
Co., 79 Sidney street, Cambridge 39, Mass. 
Data Sheets Nos. 116 and 117 cover the 
general subject of aerial cable, the latter 
specifically the self-supporting type. 
+ 


ELECTRODE SELECTION CHART.—Air Re- 
duction Sales Company, 60 East Forty- 
second street, New York 17. A four-color, 
25-in. by 40-in. chart for the use of oper- 
ators in selecting the correct electrode for 
a particular job. Chart specifies which elec- 
trodes to use, shows currents, gives mechan- 
ical properties, and „includes color guide 
which shows the electrodes in their actual 
colors. Included are electrodes for mild, 
alloy, and stainless steels, as well as for 
non-ferrous, cast-iron and hard-facing rods. 


+ 

STANDARD STOKERS. — The Standard 
Stoker Company, Inc., 350 Madison avenue, 
New York 17. Sixteen-page booklet, Pub- 
lication No. 80, printed in color and bound 
with plastic. Describes the different types 
of Standard stokers and the advantages to 
be derived from mechanical firing. Cut- 
away locomotive illustrations in color show 
how the Standard MB, BK, and HT type 
stokers carry the coal from tenders to fire- 
boxes and how the coal is distributed over 
the firebeds. 

+ 

Diese, Locomotive SAanDpER.—Ross and 
White Company, Chicago. A 6-page folder, 
Bulletin 61, describes the Diesel locomotive 
sanding equipment made by this company, 
including a new non-leaking sand valve and 
hose connection which permit controlling 
the sand flow directly at the sand box. 


+ 
O. T. C. TooLs.—Owatonna Tool Com- 
pany, Owatonna, Wis. A 100-page cata- 
logue, 45-J, illustrates and describes the 
small tools made by this company, includ- 
ing Diesel-engine service sets, heavy-duty 
wrench sets and sledging wrenches adap- 
table to use in steam locomotive repair 
work. 
+ 
Ditton UnıversaL TestTer.—W. C. Dil- 
lon & Co., Inc., 5410 West Jarrison street, 
Chicago 44. Sixteen-page illustrated book- 
let, in color, contains a complete set of 
specimen charts by which materials with 
pounds per square inch up to 200,000 1b. 
can be quickly tested in the Dillon instru- 
ment by using reduced area specimens. Rec- 
tangles and rounds are fully covered. 


lege 
Silicone 


It’s NEWS when a Silicone 
insulated motor fails 


EVEN UNDER MOTOR KILLING TES 
CONDITIONS i 


Class B Insulated Motor 
failed after 
8760 hours at 200°C, 
In spite of operation for a longer time ata 
100°C. above the operating temperature of 
motor, both windings look about alike 
the some degree of deterioration. 


For three years we have subjecte 
insulated motors to accelerated 
in our Motor Test Laborato 
make them fail so that we would 
better idea of how good Silicone insulgik 
really is. In addition to drastic thermal agis 
at 200°C. to 310°C. (590°F.), the test ce 
includes exposure to 100% relative humidiy 
for 24 hours followed by a high potential 
test. Even with such abuse, only one Silkont 
insulated motor has failed—and thet is ¢ 
most significant failure. 

You can do a lot with a margin of 100°C 
above the top limit for Class B insulation 
Before long that will show up in new design 
for motors. Right now standard from 
motors rewound with Silicone insulation wi 
give you: 

Much greater reliability. 

Greater overload protection. 

Immunity to ambient temperatures. 

Greater moisture resistance, 

Reduced fire hazards. 

Instructions on how to apply DC 996 art 
contained in leaflet No. W 3-2, 

AND ALSO there are now available DE 
Silicone Greases described in leaflet No 
W 7-2; Silastic* insulated lead wire; and DC 
Silicone paint resins to supplement silicon 
insulation for motors operating at high 
temperatures. 4 
*Trade mark, Dow Corning Corporation 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Chicago Office: Builders’ 
Cleveland Office: Terminal Tower é 
New York Office: Empire State Building 

In Canada: Dow Corning Products Distributed 
by Fiberglas Canada, Ltd., Toronto 
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CORPORATION 


Extends to its many friends tn and 
out of the industry all Best Wishes 
for A Happy and Prosperous« New 
Dear... 


+ To be more specific—we hope 1947 will be as 
good for you as 1946 was for us when 100% more 
Unit Trucks were bought by U. S. railroads than 
were bought during the preceding year. 
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Church street, New Yor! 


Pensa . . INTERNAL OR EXTERNAL 


QUICKLY GROUND TO CLOSE LIMITS 


on CINCINNATI HYDRAULIC UNIVERSAL sa 


When an internal grinding job comes along, 
simply pull down the Internal Grinding At- 
tachment, lock in position, and go ahead. 


@ The small quantities and wide variety of pre- 
cisionground parts which your shop must handle 
can be qui¢kly. finished on CINCINNATI FILMATIC 
Hydraulic Universal Grinders. Examples of small 
lot production in a railroad shop are shown in the 
two photographs at the right. These are external 
grinding jobs, while the photograph at the left 
shows the same type of machine handling an 
internal grinding operation. GcincinnaT1 FILMATIC 


SEF Aegir 


CINCINNATI FILMATIC 
Hydraulic Universal with a vari- 


ety of work ready to be ground. 


Close-up of the machine shown directly above. 


Hydraulic Universals have many features which 
reduce setup time to a few minutes... other 
features, such as FILMATIC grinding wheel spindle 
bearings, assure long life, as well as minimum 
maintenance and service expense. Complete de- 
scriptions and specifications may be obtained by 
writing for catalog G-486-3 (12” swing machines), 
or G-474-3 (14”, 16” and 18” swing machines). 


CINCINNATI GRINDERS INCORPORATED 


CINCINNATI 9, OHIO, U.S.A. 


4 


CENTER TYPE GRINDING MACHINES ° CENTERLESS GRINDING MACHINES ° CENTERLESS LAPPING MACHINES 
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Minois Central 


Aluminum Refrigerator Car 


N EXPERIMENTAL aluminum-alloy refrigerator car, de- 
igned to meet the specifications of the Refrigerator Car 
mmittee of the United Fresh Fruit and Vegetable As- 
iation, was completed by the Illinois Central at its 
cComb, Miss., shops late last September. It is un- 
isually heavily insulated, and is designed to provide 
smooth operation, and reduced maintenance expense. 
| The car, of 40 tons nominal load-carrying capacity, 
aas an inside clear length between bunkers of 33 ft. 
234 in.; inside width between flue lining, 8 ft. 3 in.; 
inside height, floor to ceiling, 7 ft. 1014 in.; and inside 
height, floor rack to ceiling, 7 ft. 3 in. The lightweight 
of the car ready for service is 51,500 1b., or 2,500 Ib. more 
than originally estimated owing to the inclusion of a 
number of mechanical features involving heavier con- 
struction. As shown in one of the tables, the parts of 
this car which are made of aluminum alloys weigh 10,166 
lb. and would have weighed 22,663 Ib. in steel, the indi- 
cated weight saving in favor of aluminum construction 
being 12,497 lb.—nearly 614 tons. 

The new aluminum refrigerator car was built accord- 
ing to plans formulated in the last two years by the 
‘Refrigerator Car Committee of the United Fresh Fruit 
and Vegetable Association and represents the best com- 
bined thought of this committee and the Illinois Central 
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Conforms to the United Fresh 
Fruit and Vegetable Associa- 
tion specifications — Features 
include the Duryea underframe, 
A-3 easy ride trucks, convert- 
ible bulkheads, stage icing and 
forced circulation of air 


for a light, but strong, all-purpose, low-temperature, 
easy-riding, ice-cooled car. Collaborating in details of 
the design were the Aluminum Company of America 
which furnished the aluminum alloys, a number of spe- 
cialty manufacturers and the Car Construction Commit- 
tee of the Association of American Railroads which has 
specified the procedure to be followed in extensive service 
tests. 

In addition to maximum weight saving consistent with 
strength requirements by the use of Alcoa aluminum alloy 
construction, general features recommended for inclu- 
sion in the car design were as follows: Standard interior 
dimensions to facilitate transporting package goods in 
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containers of standard size; effective insulation with 
Ultralite Fiberglas, 414 in. thick in the roof and floor 
and 4 in. thick in the side walls and ends; Preco built-in 
fans for positive circulation of cool air from the floor 
through ice boxes to the ceiling ; air ducts for the protec- 
tive cooling of side walls and better distribution of the 
air over, around and under the load; ice boxes with con- 
vertible bulkheads to fold back and allow about 6 ft. 
increased interior length in the car when it is used for 
non-refrigerated loading; inner guard to slide in place 
along the ceiling and prevent pilfering via the ice-loading 


Roof, running board and hatch cover 


hatches in the roof; electric lights for loading and un- 
loading. 

Additional suggestions included easy-riding trucks 
using long-travel springs and built-in stabilizers in the 
truck bolsters, Duryea underframe with resilient attach- 
ment to the center sill to cushion longitudinal shocks, 
aluminum floor racks instead of wood for greater cleanli- 
ness, sanitation and non-retention of odors in handling 
foodstuffs, synthetic rubber in place of felt to seal the ice 
loading hatches and car doors. 

The recommendations of the committee were followed 
closely and the car constructed of aluminum materials 
and parts shown in Table I and non-aluminum parts in 
Table II. The weight savings are shown in Table III. 


Table I—Materials and Parts Made of Aluminum for the 
I. C. Refrigerator Car 


Sheets, bolts, rivets, special extrusions 
and castings, furnished to specialty 
COMPANIES 2/2) 5 5s sab EA Aluminum Company of America, 
Pittsburgh, Pa. 
Defect-car receptacles .............. Apex, Railway Products Company, 


Chicago 
Ice bunkers, convertible bulkheads, 
bunker pans, and _ hatch-operating z 
MECHANISM, ics eae ta werda asa. Union Asbestos & Rubber Co., Equip- 
ment Specialties Division, Chicago 
Watertables, corner bands, cross-bear- 
er bottom chords, side-sill connec- 
tion at bolsters, end sills ........ General American Transportation 
Corp., Chicago 
Morton Manufacturing Company, 
Chicago 
Preco, Inc., 
Los Angeles, Calif. 


Running board and brake step ...... 
Blower fans and fan housings ...... 
Corrugated ends, corner posts, roof, 


end plates, top corner cap, hatch 
frames, covers, running board 


gaddlag aS TESSA LASN tas Standard Railway Equipment Manu- 
facturing Company, Chicago 
Ice grates, end posts and bunker re- : aad 
inforcing beams ................- Transportation Specialties Company, 


Chicago 
Handbrake housing, brake wheel and 


bell crank, irienna o A aie Universal Railway Devices Company, 
Chicago 
Floor racks, hinges, latches and well F y 
trap iso AEA con TS RAR Union Railway Equipment Company, 


Chicago 
Youngstown Steel Door Company, 
Chicago 


Fabricated sides and watertables .... 
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Table II—I. C. Refrigerator Car Parts Not Made of Aluminum 


Duryea cushion underframe parts ....General American Transportation 
Corporation, Chicago 


A-3 ride control trucks ............. aes Steel Foundries, 
icago 

Brake shoes and brake-shoe keys ... Amean Brake Shoe Company, 
ew Yor! 


Bolster springs .................... American Locomotive Company, 


Railway Steel Spring Division, 
New York 
Jenkins leather fiber dust guard ..... Ajaz Consolidated Company, 
icago 
Stoel’: wheels ETTA T TS Carnegie-Illinois Steel Corp., 
icago 
Dust-guard plug retainers ........... Geatral Railway Supply Company, 
icago 
Brake-beam supports ............... Chicago Railway Equipment Com- 
k pany, Chicago 
Brake-beam hanger lock and retainer 
MOVE: AN S TONETTE i Railway Equipment Company, 
icago 
Journal bearings ...............0055 Magnus Metal Corporation, 
Journal box lids .............eeeeeee National Malleable & Steel Castings 
Company, Cleveland, Ohio 


DeRose BOS wees ese Pittsburgh Steel 


Company, 
Pittsburgh, Pa. 


Brake levers, brake beams, 


and bottom connections ............ Schaefer Faupiient Company, 
Pittsburgh, Pa. 3 
Journal box packing retainers ....... Spring Packing Corporation, 
icago 
Side bearings arnor nara Standard Car Truck Company, 
i s Chicago 
Side door inner seal ................ Bridgeport Fabrics, Inc., 
3 Brid: rt, Conn. 
Caulking compound, Alumalastic ..... Parr Paint & Color Works, 
2 Cleveland, Ohio 
Insulation compound ................ Dednox, Inc., 
{ Chicago 
Angle cocks and train line U-Bolt 
PEW E OTEREN Gteisio srele Grip: Nut Company, 
icago 


PREITI TAT Gustin - Bacon Manufacturing Com- 
pany, Kansas City, Mo., 
Plywood EELEE TA TO TF Harbor Plywood Corporation, 


Hoquiam, Wash. 
Retaining valve and branch pipe tee 
anchors, draft-key retainers, pipe 


re A r A E T E Illinois Railway Equipment Company, 
- Chago 
Side door thresholds ................ os ass anville Sales Corp., 
Liquidometers ...........0. 0c c eee Liquidometer Com 
‘Lene Island City, lew York 
Car COME eiocincs cstedeosdetsiedestéedn Milar & Company, 


Chi 
Side-door locking arrangement ...... w. H. ines, Inc., 
cago 
Watertight bolts and nuts .......... MacLean-Fogg Lock Nut Company, 


Stencilling material, Scotchlite ...... Minnesota Mining and Manufactur- 
ing Company, Se Paul, Minn. 
r E T National Malleable and Steel Cast- 


cet Ci Cleveland, Obio 
ings Company, Cleveland, 

Als brakes T AFT New zoak Air ‘Brake Company, 
Brake regulator .................... Royal Railway Improvements Corp, 
F r ilmington, Del. A 
Ceiling light fixtures ................ The Safety Car Heating and Light 

ing Company, Inc., N. Y. 


Cushion coupler carrier and uncoup- 
ling mechanism .................. Standard Railway Equipment Cow 


Chi À 
Sidedoor Mawes” sei izssvececcecesss Union Railway Eqpt. Co. Chicago 


Wood parts of the car, pressure treated by the zinc-chloride process 
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Aluminum alloys used in this car were especially se- 
lected to obtain maximum resistance to corrosive attack 
im service. The Alcoa alloy 61S-T, used for the ends, 
roof and floor racks, is a heat-treated aluminum alloy 
characterized by a yield strength somewhat higher than 
that of low-carbon structural steel, good formability 
and weldability, and excellent resistance to corrosion. It 
owes its high resistance to corrosion to the fact that the 
Principal alloying constituent (Mg2Si) has an electrode 
potential of the same order as that of aluminum and 
hence does not promote electrolytic attack of the alloy 
under any condition of thermal treatment. The small 

` amount of copper present is in solid solution and hence 


Table III—Estimated Weight Saving by Aluminum 
Construction in I. C. Refrigerator Car 


Weight in Weight in Saving b. 
alumi steel, of aluminum, 


uminum, l, of aluminum, 
Car part Ib. Ib. Ib. 
3,750 2,083 
35 13 
393 239 
110 59 
321 
1,927 1,186 
2,669 1,708 
388 21 
321 212 
350 
126 74 
445 253 
100 40 
1,700 760 
72 42 
630 330 
6,086 3,318 
1,000 492 
540 268 
1,500 745 
22,663 12,497 


x increases the strength without appreciably decreasing the 

~ resistance to corrosion. 

Alclad 3S and 61S-T sheet, used for drip pans and 
bunkers, consist of products in which the core alloy is 
= covered on both surfaces with thin, non-porous layers 
:+ of an aluminum alloy (Alcoa 72S) containing 1 per cent 
2: Of zinc, metallurgically bonded to the core. This alloy 
y is anodic to the 3S and 61S core alloys and hence elec- 

trolytically protects areas of the core exposed at the 
cut edges or by abrasion or corrosion. Penetration by 
corrosion into the core is prevented as long as appreciable 
areas of 72S coating remain. The coating itself is high- 

a- resistant to corrosion by salt water. 

% Alclad 14S-W, used in side sheets, has a coating of a 
magnesium silicide alloy (Alcoa 53S) which responds to 
the same heat treatment as the Alcoa 14S and hence is 

“somewhat harder than the coatings used on the other 

_alclad products. The copper present in solid solution 
in the 14S-W core lowers the electrode potential of the 

core so that the magnesium silicide alloy coating is anodic. 

Roof corner and other miscellaneous castings are made 
of Alcoa 220 and 356 because of their high resistance to 

' corrosion. Alcoa 220 alloy contains about 10 per cent 

-magnesium and possesses an excellent combination of 


Extruded aluminum door post 
(left) and side post (right) 


eek 


2! —p— 2” 


r 


3 
| | 2g = Te I 


Snap 
~- moulding 


Side plate and snap moulding aluminum extrusion 

The new I. C. refrigerator car is distinctive in Bas 
ance, with rounded outside eaves and corners the 
aluminum exterior simply cleaned with Oakite and left 
in its natural bright finish. The monogram and identi- 
fication markings are Scotchlite green reflective material 
and other stenciling, safety appliances, door fixtures and 
trucks are painted a conventional black. A narrow green 
band is painted over each side sill for decorative purposes. 


strength and shock resistance. Alcoa 356, used for well The car interior is assembled so as to permit complete 
traps, has good casting characteristics and is readily removal of flue lining, body lining, belt rails and insula- 


y joined to other structural members by welding. 


s Iway Mechanical Engineer 
RECEMBER, 1946 


, 
E3 


tion for periodic inspection of insulation and aluminum. 
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The underframe, furnished by the General American 
Transportation Corporation, is designed to include a 
Duryea cushion-type draft gear with coupler movement 
limited to 34 in. and center sill to 7 in. The center sills, 
body bolsters and cross bearers are steel and the side 
sills, end sills, cross-bearer bottom connections and 
corner bands are aluminum. 

The side posts and plates are special extruded alumi- 
num shapes and the corner post pressed aluminum 
W-shapes. The side sheathing consists of %-in. alumi- 
num panels extending from side plate to side sill and 
lapped at the side post. The Dreadnaught corrugated 
ends and Murphy roof are also of aluminum construc- 
tion. Aluminum rivets are used for all connections ex- 
cept where one or both are steel, in which case steel 
rivets are used. All aluminum joints and contact surfaces 
are coated with Alumalastic and inside metal surfaces, 
also steel contact surfaces, with Dednox. 

The entire floor construction is 134-in. by 5%4-in. 
t.-&-g. longleaf yellow pine over a sub-floor of 1%¢-in. 
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by o-ın. ship-lap lumber which is nailed to six 3-in, by 
5-in. longitudinal stringers. These stringers are cut out 
where necessary to receive and support the pan rails 
and drip pans. A No. 14 gage aluminum flashing ex- 
tends 12 in. on the floor and is turned up 4 in. at the 
bottom side rail. The top surface of the floor is covered 
with a water-tight membrane extending into the drip 
pans and 4 in. up the side walls. This membrane is 
made by mopping the main floor with a heavy compound, 
applying a lower course of No. 35 fabric, a second coat 
of compound and a final course of No. 55 felt with the 
top surface sand impregnated. All joints are butted and 
staggered. 

The inside finish consists of %g-in. Super-Harbori | 
plywood for side and end walls, a flue lining of the sane | 
material being spaced 1% in. out from the side wal’ 
and extending from 1 in. below the floor rack 
within 6 in. of the ceiling to provide an air duct 
side of the car. The ceiling panels are %-in. 
All lumber used in the car except the hot-p 
proof plywood was pressure treated to resist 
chromated zinc chloride by the Koppers Co: 
Preserving Division. 

Side and end-wall insulation include one course o 
1⁄4-in. board-type insulation applied against the side poss 
or corrugated ends, with two courses of 2-in. Fiberglas 
held in place with wood belt rails and spacers and on 
course of 90-lb. waterproof paper next to the inside 
lining. The floor and roof insulation are essentially 
the same except that one of Fiberglas blanket is 244 in. 
thick, giving a thickness of 4% in. for the two courses 

The hinged side doors are made with wood frames 
in two sections to fit a 4-ft. wide by 6-ft 734-in. high 
clear opening on each side of the car. The doors hat | 
the equivalent of car-body insulation and are sealed 
around with a double-rubber seal suitably recessed. 

Each ice-bunker bulkhead, made of aluminum, hasa | 
utility door and Transco suspended-type half-stage ite 
grates which swing downward when not in use. 1 
hatches and covers also are aluminum, the latter having 
a rolled safety tread on top, integral plug and Equipa 
gasket-type seal. l 

The car is wired for electric lights using two 40-watt 
110-volt recessed ceiling lamps, with an outside recepti- 
cle on each side of the car and a thermo switch mounte 
under one side sill. Two Liquidometers are instalei 


(Continued on page 655) 


Convertible bulkhead with utility door open to show half-stage ice grates (left) Bulkhead in position against the car end (right) 


Santa Fe 6000-Hp. Diesel 


F we seventy-five thousandth locomotive turned out of 
the Schenectady Works of the American Locomotive 
Company is the new three-unit, 6,000-hp. Diesel-electric 
wilt for the Santa Fe in collaboration with General Elec- 
ric Company. This locomotive incorporates a new 
’,000-hp. Turbosupercharged Diesel engine of the V-16 
ype and a number of new developments in electrical 
-quipment. Each of the three units—two A units and 
one B unit—has an over-all length of 66 ft. 2 in. with a 
anit wheel base of 49 ft. 8 in. The total weight of the 
A unit is 306,000 Ib. supported on six axles and the B 
anit weighs 300,000 1b., likewise supported on six axles. 
Each unit has capacity for 230 gal. of lubricating oil, 
1,200 gal. of fuel oil and 1,000 gal. of water for steam 
eating. Each unit has one power plant, a steam genera- 
‘or and, except or operator’s cab on A units, are identical 
in arrangement of equipment. 

The Diesel engine is a new V-type Alco design intro- 
luced with this locomotive. It is known as the Series 244, 
as 16 cylinders of 9-in. bore and 10%4-in. stroke and 
levelops 2,000 hp. at 1,000 r.p.m. The engine was de- 
igned for the application of the General Electric super- 
harger, described elsewhere in this article. 

The engine is the four-cycle type with two intake and 
wo exhaust valves in each cylinder head. It has unit 
uel injection, water-cooled cylinder liners and heads, 
runk type oil-cooled pistons, forged-steel connecting 
‘ods, a nine-bearing forged crank shaft and a welded 
vase and cylinder block. 

Fuel is fed from the main supply to the injection 
yumps by an electric-motor-driven transfer pump located 
n the engine compartment. The supply pipe is filter- 
quipped, with a waste-packed filter on the suction side 
ind a felt filter on the discharge side. 

A gear-type pump supplies full pressure lubrication to 
ill parts of the engine. The lubricating oil reservoir, of 
230 gal. capacity, is located in the engine base. The lubri- 
ration system is filter-equipped and the oil is cooled by a 
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Three-unit locomotive built 
by Alco-General Electric is 
powered by V-type 16-cylin- 
der Diesel engine developing 
2,000 hp. at 1,000 r.p.m. 


single-pass type cooler. The engine is automatically 
stopped in case the lubrication system fails to operate 
properly. 

Engine cooling is effected by an engine-driven cen- 
trifugal pump which circulates the water through the 
engine, radiators and lubricating-oil cooler. Panel-type 
radiators are mounted in the roof over the rear end of 
the engine, and a cooling fan mechanically driven through 
an electric eddy-current clutch from the main engine 
draws air through the radiator and exhausts it through a 
screened opening in the room. The fan clutch and auto- 
matic radiator shutters control the air flow through the 
radiators and maintain the proper engine operating 
temperature. 

Engine speed is governed by a G. E. power-plant 
regulator, the setting of which is controlled by the engine- 
man’s throttle. A safety trip controls excess engine 
speed. 

The engine is started by means of the main generator 
acting as a motor using current from storage batteries. 


The Turbosupercharger 


The high output of the new Alco engine is made pos- 
sible by the higher supercharging pressure used in the 
constant-pressure Turbosupercharging system. The 
Turbosupercharger is a modification of the aircraft type 
developed by General Electric for the Army Air Forces. 
It is simple, light in weight, and consists of but a single 
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unit operating from one exhaust manifold connecting all 
cylinders. The unit itself weighs 1,400 Ib. 

With a Turbosupercharger of this type the potential 
output of a normally aspirated engine can be increased 
85 to 90 per cent. 

With the Turbosupercharger the cylinders are not only 
thoroughly scavenged but cylinders and the exhaust 
valves are cooled by the air stream, maintaining normal 
head and valve temperatures. 


Electric Transmission 


The electric transmission system, consists of the main 
generator, an amplidyne exciter, and four traction motors, 
one mounted on each of the four driving axles. Two gear- 
driven auxiliary generators are also included; one to 
supply power for lights, battery charging, control, and 
all other auxiliary load; the other to supply power for 
motor-driven traction-motor blowers. 

The 10-pole generator is a newly designed machine and 
is built with a single, low-voltage, shunt-exciting wind- 
ing for amplidyne excitation. Designed specifically to 
operate with the new high-speed Alco Diesel engine, it 
is rated 2,000 hp. at 1,000 r. p. m. This is the first time 
a generator for locomotive service has been rated at this 
speed and capacity. Weighing only 10,000 1b., it develops 
31 per cent more power per pound of weight than the last 
previous model. 

The traction motors are GE-726 motors which have 
high continuous and short-time tractive ratings. Optional 
faneg ranges from 65 to 120 m. p. h. The most unusual 
eature of the electric transmission system is the ampli- 
dyne exciter. Mounted on the generator and connected 
into the shunt field winding of the generator, this device 
functions basically as an exciter, increasing or decreasing 
generator output by increasing or decreasing current 
supplied to the field winding. 

As an exciter, the amplidyne can utilize exceptionally 
low current from the control circuit and amplify it suffi- 
ciently to obtain a volume of excitation current large 
enough to modify generator output promptly. 

By harnessing an internal short-circuit and putting it 
to work, the amplidyne can magnify a control current as 
much as 10,000 to 1 and can reach full required output 
in one-tenth of a second or less. As a result of these two 


characteristics, the amplidyne makes possible the use of 
low control current with correspondingly small, compact, 
fast-acting control devices. 


Electric Control System 


The control system of the locomotive has been organ- 
ized into three separate compartments—the engineman’s 
control station, the contactor compartment, and the 
engine control panel. By so grouping the various electric 
equipment, it has been possible greatly to simplify the 
wiring, keeping cable runs to minimum lengths. 

Easy identification and accessibility are stressed. Every 
piece in the three control centers is identified by an 
individual nameplate. Through use of multi-point con- 
nection plugs, whole assemblies can be connected and 
disconnected easily. 

It has also been possible to build “packaged” units of 
equipment, which can be given maximum protection con- 
sistent with their function. In this way, entire assemblies 
can be easily removed from the locomotive for repair and 
a replacement unit installed, thus enabling the locomotive 
to go back into revenue service. The control relays in 
the contactor compartment can be handled as one unit 
in this manner, as can the entire engine-room control 
panel, and other components of the control system. 

In laying out the engineman’s control station, every 
effort has been made to increase the efficiency with which 
the engineman can work and thereby permit safer loco- 
motive operation on tighter schedules. Through the use 
of the amplidyne exciter and small relays—plus modern 
compact control devices—it has been possible to locate 
controls for maximum accessibility in accordance with the 
frequency and importance of their use. Throttle, reverser, 
and selector handles are all within easy reach. The head- 
light switch has been placed conveniently on the control 
stand. Engine-temperature and oil-pressure warning 
lights are prominently located so as to be visible to both 
engineman and fireman. 

Special attention has been given to the lighting of the 
engineman’s control station. Taking a lesson from the 
Army Air Forces, engineers have installed large size 
scales on load indicator, speed meter, and air-brake 
gauges, and have illuminated the entire panel with ultra- 
violet (“black”) light. The level of illumination is also 


ie power plant for the Alco-GE 2,000-hp. Diesel-electric road locomotive—The GE Turbosupercharger (left), and the new 10-pole generator 
and the gear-driven auxiliary generators and amplidyne exciter (right) 
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adjustable to suit individual requirements. As a result, 
the problem of “dark adaptation”— which results from 
looking into the dark night, glancing down at glaring 
indicator lights on the dashboard, and then trying once 
again to adjust the eyes to external darkness—has been 
eliminated. 


Contactor Compartment 


The contactor compartment, is located immediately 
behind the engineman’s cab and forms the forward wall 
of the engine room. In it are located the circuit breakers, 
resistors, and other devices which control the main power 
supply. No device in the compartment is located behind 
another and all are arranged for maximum accessibility, 
with those parts most subject to wear, located where they 
can be most easily reached. 

Application of the amplidyne excitation system permits 
the use of small type operating relays which are located 
inside a dust-tight removable box. This eliminates, to a 
large degree, failures due to dirt, and makes for longer 
relay life. The entire assembly is fitted with quickly 
removable plugs and the box, with relays, can easily be 
lifted out for repair or unit exchange. 

All heat-producing elements of the control system 
and particularly the field shunt resistors are located at 
the rear of the compartment and are partitioned off to 
prevent heat reaching other equipment. Heat given off 
by these devices is exhausted into the engine room where 
it is removed by the engine-room ventilating system. 

Another improvement in the control system is the com- 
plete elimination of fuses. All control and auxiliary power 
circuits are protected by new switch-type, trip-free, indi- 
cating circuit breakers. Because the position of the cir- 
cuit breaker toggle indicates at a glance the position of 
the breaker, identification of a faulty circuit is made easy. 
In the event of a transient fault, the breaker can be re- 
closed manually without interrupting service. 


Engine Control Panel 


Mounted to a side wall of the engine room, the engine 
control panel contains all equipment necessary to start 
and regulate the operation of the Diesel engine. Like 
the voltage regulator, motor cut-out switch, and the 
operating relays, the entire panel can be removed as a 
unit for replacement and repair. 

The engine control switch, located in this panel, is 
used to stop, start, and bring the Diesel engine “on the 
line.” By means of this switch the engine can be placed 
in service in progressive steps. This is particularly 
advantageous after a major replacement of engine parts, 
because by locally limiting maximum engine speed, the 
engine can be broken in gradually. Also, if for any other 
operating reason it is desired to confine operation of a 
particular engine to a condition of reduced speed and 
reduced load, the engine control switch can be left in one 
of the “step” positions below the “run” position. 

In this way, a new engine can be broken in during 
operation of a multiple-unit locomotive with no risk of 
damage to the power plant by full-speed operation. Up 
to the limit imposed by the engine control switch, the 
engineman can use the power of such an engine to gain 
additional tractive force for starting or to overcome a 
grade condition. And when the engine has been broken 
in, the control switch can be turned to the “run” position, 
and control at all speeds reverts to the engineman at 
the control position. 


Power-Plant Regulating System 


The power-plant regulating system is used automat- 
ically to govern the operation of the power plant to 
meet—insofar as it is safe and possible—the perform- 
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Looking at one of the Alco V-16 engines from the generat 
end of the engine room 


ance called for by the engineman. It holds constant ay 
preset engine speed, limits engine torque, and adjs 
the generator demand to suit the engine’s ability" 
deliver power at any moment. 

Its advantages are its great stability, high responsive 
ness, ready adaptability to remote control, and its incor- 
poration of engine protective features not normally found | 
in other types of governors. 

The system consists of a tachometer generator ani 
the governor, both mounted on the Diesel engine bu 
connected to each other only by electric cable. ii 
tachometer generator is driven by the Diesel engine 
hence its electric output is directly proportional to 
speed of the engine. The governor, energized by! 
tachometer generator, transforms the electrical im 
from the tachometer generator into mechanical acti 
control, the fuel racks of the Diesel engine. Through tt 
amplidyne exciter it also controls generator demand, 

Stability of this system in maintaining constant engin 
speed is obtained by built-in, rapid anti-hunting feature 
which include momentary reversal of excitation whet 
ever necessary to control speed. Because it is sensitivel? 
changes in excitation, the governor can actually anticipalé 
a change in generator demand and adjust the fuel 
setting to compensate for the change before it occufS. 

On the other hand, should the engine for any reas 
become unable to deliver full power, the governor 
matically unloads the generator until the engine Is 
operating at rated speed. This ability to maintain 
stant engine speed despite fluctuations in load and engi 
ability should greatly increase the life of the engine and 
its parts. Proper circulation of lubricating oil and 
water are automatically maintained, and as a 1è 
operating temperatures and clearances between 
parts are held within the designed limits. N. 

Because control of the governor is by electric circuits tů 
a rheostat on the throttle handle rather than by mechañi 
cal linkage to the throttle handle, manual and automat 
controls may be located any desired distance from 
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General Characteristics of Alco-G. E. 2,000-Hp. 
Diesel-Electric Locomotive 


Wheel arrangement. o.o.iice redare ss os oe vee e sis ndisend gaara sane A-1-A A-1-A 
Diesel engine (one per unit) hp...... 2.0... 00.00. ccc cece eee eee 2,000 
Over-all dimensions, ft.-in.: 
Rieight (C008) A r E ce AOS COS OOS Sa te ei OEE E N 14-0 
FA el phat Let RPN isa cis 5 5625 55 Sacto aes Ea EPEa Ee ea 14-11 
Width inside cab sheets. .......... 9-9 
Width (maximum)............. 10-6 
Length over-all (A unit)....... 66-2 
Length inside knuckles (A unit) 65-8 
Length over-all (Bunit)........... 64-0 
Length inside knuckles (B unit) 63-6 
Length over knuckles, threeunits................20.-0.00000 005 195-4 
Wheel bases, ft.-in.: 
Truck, igid: oa isena a aa Ene EE ET Ena 15-6 
EKA Or B Ul) aaua s rws nN e cael SEN CAAA 49-8 
Total locomotive (three units)......0. 00.0... ccc cece ee eee 176-8 
Truck wheels, diameter, fits x96 6.556054 6 rectieacciwianantiaeews%s 40 
Maximum track curvature, deg... ...... unaua aanrennen cee 21 
Weights, 1b.: 
On drivers, A unit..... SAAR Sea TAA Hered SOT GOD Sas RENTS ELS 204,000 
Total locomotive, A unit 306,000 
On drivers, Bunit.............. 200,000 
Total locomotive, B unit 300,000 
Per axle, maximum, A unit....................... 51,000 
Supplies: 

Mel Oik CREM at, CRE oso ag ociian sRcacay TG EN any A 1,200 
Lubricating oil, each engine, gal.................... mah 230 
Engine-cooling water, each engine, gal 300 
Steam-heat water, each unit, gal... . 1,000 
Sand, each unit, cu. ft............. 22 


prime mover, and multiple-unit operation is readily 
accomplished. Lack of mechanical parts likewise means 
fewer parts subject to wear and hence a longer wearing, 
more accurate system. 

Built-in safety features include protection against 
engine overspeeding, low lubricating-oil pressure, low 
tegulator-oil pressure, high engine temperature, and 
electrical ground. The system is so designed that it 
always “fails safe”; that is, in case of any trouble, the 
fuel into the engine is automatically shut off and the 
exciter circuits opened. 


Dynamic Braking 


The dynamic braking is accomplished by reversing the 
action of the traction motors, that is, using them as gen- 
erators and dissipating the electrical energy in a loading 
resistor. The circuit for the braking operation is set up 
by a braking switch which connects the motor armatures 
of a cab to the loading resistor. The motor fields of each 


cab are connected across the traction generator and con- 
trol of the amount of braking is accomplished by varying 
the excitation on the generator. This is accurately regu- 
lated through the use of the amplidyne excitation system. 

The braking resistor is built into a hatch section of the 
engine-room roof and located directly above the engine. 
The resistor consists of two banks of resistor frames at 
either end of a double-fan motor blower unit. 

Each resistor frame is constructed of fiber material 
taking the form of a large honeycomb frame approxi- 
mately 20 in. square by 4 in. wide and housing within 
it several convolutions of ribbon type resistor element. 
Several of these resistor units are located at either end. 
of the blower as honeycomb frames are assembled in a 
behive so that the cooling air is blown through them im 
series. 

The blower unit consists of a specially designed double- 
shaft-extension motor with an axial flow type fan 
mounted directly on each end. The power leads of this 
motor are connected across a portion of the load resistor 
so that the voltage imposed upon it and, therefore, the 
blower speed and amount of cooling air delivered are 
directly proportional to the load being applied to the 
resistor. Its functioning is, therefore, automatic and its 
performance inherently proportioned to requirements but 
without the use of any control devices. 

At either end of the resistor housing an elbow with 
turning vanes directs the heated air out through the loco- 
motive roof. To protect against excessive amounts of 
rain, snow, or cinders falling into these air outlets when 
the electric brake is not in use, the roof openings are 
provided with vane type shutters. These are opened by 
the pressure of the cooling air and closed by gravity. 

In addition to the use of this resistor for dynamic 
braking load, it is now being used also as a loading re- 
sistor for breaking in an overhauled engine. In this case 
by means of a few simple special connections in the power 
circuits the traction generator instead of the traction 
motors is connected across the resistor. Once the con- 
nections are made the engine may be throttled up as in 
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normal locomotive operation but the entire output of the 
generator is dissipated through the resistor. Full loading 
of a 2,000-hp. unit is permissible on this equipment. 

The new panel type radiator, mounted in an overhead 
compartment, on each side of the locomotive, is unusually 
simple. One panel type radiator replaced 18 of the 
original sectional type radiators. The result is a con- 
siderable saving in weight, and the radiators can be re- 
moved or applied from the side opening by first removing 
the shutters. 


Cooling System 


The introduction of a heat exchanger for cooling lub- 
ricating oil permits the radiators to be used for cooling 
water only and eliminates high pressure in the radiator 
system. It also gives better control of lubricating-oil 
temperature in cold weather, as the sectional-type, air- 
blown lubricating-oil cooler offers many problems in 
winter when the lubricating oil is at a low temperature. 

A single radiator fan is driven through a right-angle 
gear box and an eddy-current clutch. The eddy-current 
clutch is located between the gear box and the Diesel 
engine drive-shaft coupling. This makes a simple and 
rugged combination for the fan drive. The eddy-current 
clutch provides a damper in the drive system against 
shocks or vibrations and permits a modulated fan-speed 
control that has not been equalled, even with direct 
motor drive. 

The fan-speed control and thermostat-actuated con- 
trol of the Kysor shutters are synchronized so that when 
the shutters are closed, the fan speed is automatically 
cut off When desired, the fan can be stopped entirely 
and independently of the Diesel engine. This method 
reduces the temperature control to a single variable— 
the temperature of the jacket water. The shutters can 


be closed manually to protect the cooling system in’ 


standby periods. 

Careful study was made of engine-room ventilation, 
and its effect on the temperature inside the engine room 
with the Diesel engine operating at full speed. All of 
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1—Order light switch 
2—Train control 
3—Fuel pumps 
4—Generator field 
5—Control 


6—Stop button 
7—Rheostat-defroster 


tat- ter 
10—Controller 
11—Headlight switch 
12—DS-24 Brake valve 
13—Reverse handle 
14—Rotair valve 
15—Independent brake valve 
16—Switch, Mars light 
17—Selector 
18—Bell ringer 
19—Sander valve 
20—Air horn, front 
21—Air horn, back 
22—Train-control whistle 
23—Load meter 
24—Train control air gauge 
25—S-in. air gauge 
26—S-in. air gauge 
27—Order light 
28—Electric brake warning 
29—Wheel slip 


The engineman’s station 


© G10 


the air entering the cab was filtered. The arrangemt 
of the filters is simple and the Farr filter panels cant 
removed for cleaning in a very few minutes. If nes 
sary, in winter operation deflectors can be applied inside 
the engine room to the filter housing. 

Generator ventilating air is blown out of the cab partly 
through the floor and partly through a duct leading 
the roof. This eliminates a large amount of heat for- 
merly released in the engine room. Dampers are pro- 
vided in the exhaust ducts so that this warm air can b 
recirculated in the engine compartment during coli 
weather. Normally, when all of the equipment is 1n us, 
air inside the compartment is changed several times 
minute. 


Underframe and Superstructure 


The underframe is a steel-plate structure, fabricated 
by means of electric welding. The truck center plates 
are cast steel welded to the underframe and equippt 
with hardened-steel liners. Each end of each unt 8 
equipped with American Steel Foundries Type E © 
plers and National Type M-380 rubber draft gear. Th 
couplers are housed in a cast-steel pocket and the u 
coupling device is operated from the side. The uncot- 
pling device at the front end is concealed. - 

The cab side frames are trusses and the cab structurt 
and bulkheads are of welded steel construction. The si“t 
walls of the engine compartment are of Haskelite pane! 
resting in rubber and mounted on the frame by the us 
of metal battens. 

The nose compartment of the A unit is a strong welde 
steel structure within which is housed the front-truc | 
motor blower and air-brake equipment. The operatin: 
cab at the front end of this unit has the floor elevate’ | 
above the floor level of the engine compartment and tht 
walls and roof of the operating compartment are lined 
and insulated. The operating compartment is fitted wit 
two upholstered adjustable seats. rr 

The front cab windows are fixed sash and the s | 
windows of the operating compartment are the combi - 
tion type with controlled drop sections and pivoted frc 
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sections. Both front cab windows are equipped with 
windshield wipers, defrosters and sun visors. All win- 
dows are fitted with safety glass and the fixed sash are 
rubber mounted in metal frames. 

Exterior doors are installed at each side of the operat- 
ing compartment and at each side of the engine compart- 
ment. The former have drop sash and the latter fixed 
sash. All exterior doors may be locked from the inside. 

The engine room is ventilated with filter equipped 
openings in the side walls. 

The passageway between units is fitted with standard 
vestibule diaphragm and is equipped with lighting on the 
engine-room circuit. 


Trucks 


Each unit has two six-wheel swivel, swing-motion, 
pedestal-type motor trucks. The General Steel Castings 
truck frames are spring-supported on two equalizers at 
each side with triple coil springs between frame and 
equalizers. Double elliptic springs are used between 
spring planks and bolsters. The center plates are 
equipped with safety locks. The rolled-steel wheels are 

in. in diameter and the axles operate in Timken roller 
ae The end axles of ee truck are driving axles 
wi e-supported motors having spring nose suspen- 
sion from the truck transom. The wheal and axle as- 
semblies are removable with the motors. Motor ventila- 
tion from the blowers in the cab is accomplished by 
flexible connections. Hardened liners are used on pedestal 
jaws and center plates. Plain steel side bearings with 
swivel limiting devices are used. 

The traction-motor gearing may be varied for maxi- 
mum speeds of from $0 to 100 m.p.h. With a 62:21 
gear-pinion ratio the maximum speed is 90 m.p.h. With 
this gear ratio, the continuous tractive force rating is 
30,500 Ib. per unit. The 117 m.p.h. maximum speed is 
attained with a 58:25 gear-pinion ratio and the continu- 
ous tractive force with that gear ratio is 24,000 Ib. 

unit. 

The trucks are equi with clasp brakes on all 
wheels. There are two brake shoes per wheel and the 
braking system is operated by four 11-in. by 10-in. brake 
cylinders on each truck. hand brake, connected to 
one truck, is operated from the engine compartment. 


Engineman’s Station 


At the engineman’s position on the right side of the 
cab there is located: throttle, reverser and selector han- 
‘dies; circuit-breaker type switches for generator field, 
fuel-transfer-pump control circuit, and train control; 
classification, gauge and headlight switches; windshield 
wiper and defroster controls; signal lights for high en- 
ine-water temperatures, low lubricating-oil pressure, 
iler flame cut out and train control. Other controls 
are for air brake, whistle, bell ringer and sanders. The 
gauge panel contains speedometer, load meter, air gauges, 
signal lights for wheel slip, engine overspeed and dynamic 
t brake warning. On the left side of the cab are controls 
* for cab heater, defroster and wiper and dashlight. 
In the engine room is a control panel on the cab wall 
containing switches for engine starting and control, radi- 
ator fan control, fuel transfer pump and panel light, 
3 engine tachometer and gauges for fuel and oil pressure, 
b intake manifold air pressure, lubricating-oil pressure to 
> supercharger ; engine-water temperature indicator ; signal 
' lights for high engine-water temperature; low lubricating- 
- oil pressure ground relay, traction-motor blowers, crank 

case exhauster and boiler flame cutout. This control 
spanel also contains a group of control relays and pres- 
“Sigure and temperature control switches. Adjacent to the 
‘panel is the battery disconnecting switch. 
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A single fuel tank of 1,200 gal. capacity is located be- 
neath the cab, between the trucks. There are two filling 
connections and two vents, fire-protection screens, fuel- 
level indicators and emergency cut-out valves controlled 
by handles near the filling connections. Provision is made 
for cleaning and draining the fuel-oil tank. 

There is a 90-gal. engine-water tank built integral with 
the engine hatch cover with filling connections on the 
right side of the locomotive and on the roof. 

Steam for train heating is supplied by a Vapor-Clark- 
son steam generator located at the rear end of the hs 
compartment of each unit, having a capacity of 3,000 Ib 
of steam per hour at 225 to 275 lb. pressure. Water 
tanks of 1,000 gal. capacity are located at the sides of 
the engine compartment with filling connections to the 
outside. The water tanks are supplied with level indi- 
cators. 

The brake schedule is Westinghouse 24-RL with auto- 
matic and straight air brakes on all wheels. The dead- 
man safety control is operated by a foot pedal. Air for 
the brake system is supplied by one two-stage, three- 
cylinder, air-cooled compressor, having 306 cu. ft. per 
min. capacity at full engine speed, direct driven from the 
main engine through flexible couplings. The compressor 
is equipped with an intercooler and aftercoolers between 
both the compressor and first main reservoir and first 
and second main reservoirs. These reservoirs, suspended 
beneath the underframe, have a combined capacity of 
35,770 cu. in. U. S. S. train-control equipment is in- 
stalled. 

Other locomotive equipment consists of warning sig- 
nals, Co-Two fire extinguishers, sanders with control 
incorporated in the automatic brake valve and arranged 
for electric multiple-unit operation, and sanitary fixtures 
at the rear end of the engine compartment. The head- 
lights are Pyle-National and they are associated with 
Mars signal lights. 


I. C. Aluminum Refrigerator 
(Continued from page 648) 


one on each side of the car to give top and bottom inside 
temperature readings. 

The Preco air-circulating fans under the floor rack 
at each end of the car are normally driven by V-belt con- 
nection to a rubber-tired wheel which rides on one of the 
car-wheel treads on each truck. This drive may be 
readily disengaged and outside V-belt drive from a port- 
able electric motor to an auxiliary pulley on the fan 
shaft substituted to permit rapid precooling while the 
car is being loaded. 

The A-3 Ride-Control trucks are equipped with 33-in. 
wrought-steel wheels and Pittsburgh hollow axles with 
5-in. by 9-in. plain journals. The side frames are mated 
in accordance with the latest A.A.R. instructions to 
maintain the distance between journal centers on each 
truck within desired limits. Other special equipment 
used on the trucks are shown in one of the tables. 

Considerable delay was experienced in constructing 
this car due to material shortages caused principally by 
strikes. There was also some delay due to the shortage 
of draftsmen to make drawings for the 3,385 parts going 
into the car. The material was finally completed and the 
last parts arrived at McComb shops the first week of 
August, 1946. Assembly of the car was begun August 
12 and it was completed in the latter part of September. 
It has since been subjected to extensive controlled serv- 
ice tests and much pertinent performance data collected 
ready for analysis. 
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The Norfelk & Western’s Use of 


Modern Steam Locomotives’ | 


Since 1936 the Norfolk & Western has designed and 
constructed 116 modern steam locomotives in its Roanoke, 
Va., shops. These locomotives are essentially of three 
types: (1) a streamlined 4-8-4 passenger locomotive, 
Class J ; (2) a single-expansion 2-6-6-4 articulated freight 
and heavy passenger locomotive, Class A, and (3) a 
2-8-8-2 compound Mallet heavy freight locomotive, Class 
Y5, Y6, Y6a. 

In designing these locomotives, the objective was to 
develop a steam motive power unit that would have suff- 
cient hauling capacity to handle trains over mountain 
grades; that would be capable of reasonably high speeds 
where operating conditions were favorable; that would be 
capable of making long runs with a minimum of attention 
and that would perform this work at a lower maintenance 
cost than has been acceptable for steam motive power of 
conventional design. 


The Class J Passenger Locomotive 


The boiler of the Class J locomotive! is of the conical, 
radial-stay . The firebox is 146 in. long by 10614 in. 
wide, and is of completely welded construction. All 
sheets used in the construction of the boiler are of carbon 
steel. The length of the combustion chamber is 10314 in. 
The boiler has 227 superheater flues, Type E superheater, 
and American multiple-valve front-end throttle built into 
the header. 

Coal is fed by a Standard HT stoker, and the firebox is 
fitted with grates having an air opening of 35 per cent. 
Water is supplied by a Nathan Type 4000 injector and a 
Worthington 6SA feedwater heater, each having a ca- 
pacity of 12,000 gallons per hour. 

The boiler was designed for a working pressure of 300 
Ib., but the pressure was set at 275 lb. when the locomo- 
tives were constructed. The tractive force on this basis 
was 73,300 1b., and the factor of adhesion 3.9. During a 
series of dynamometer-car tests las summer, the boiler 
pressure was raised to 300 Ib., which gave a tractive force 
of 80,000 Ib., and a reduction in the factor of adhesion to 
3.6. The locomotive performance was so much better at 
the higher boiler pressure and the tendency for the driving 
wheels to slip was not discernibly increased, that the 
boiler pressure on all 11 Class J locomotives was increased 
to 300 Ib. 

The weight of the revolving parts is 2,747 Ib. The 
overbalance is 175 Ib. for the front, intermediate and 
back wheels, and 25 1b. for the main wheels. The dy- 
namic augment at 70 m.p.h. is 9,061 Ib. for the front, in- 
termediate and back wheels, and 1,284 Ib. for the main 
wheels. All driving wheels are cross balanced. A speed 
of 140 m.p.h. would be required in order that the dynamic 
augment could equal the static wheel load of 36,000 Ib. 

The maximum recorded speed of one of these locomo- 
tives is 110 m.p.h., handling a 15-car 1,025-ton train on 
level tangent track. This locomotive had tires worn to 
684 in. outside diameter. The average piston speed under 
these conditions was 2,878 ft. per min. and the driving- 
wheel speed 540 r.p.m. 


resented at the Southern & Southwestern Rail- 
a. M 


© Abstract of a 
way Clb, Atlanta, ay 16, 1946. The motion picture “The Modern 
Steam Locomotive” was shown in conjunction with the presentation of Mr. 


Pond’s paper. 
t Assistant superintendent motive power, Norfolk & Western. 
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By C. E. Pond į 


The piston, piston rod, crosshead, side and main ro 
assembly are of Timken light-weight design. All the 
main and side rods, which had an average yield pout 
of 127,480 Ib., were manufactured in Roanoke Shops. 

The first five of these locomotives have multiple-be- 
ing crossheads, and the last six have alligator type cre 
heads. Both have aluminum crosshead shoes. 

The No. 2 driving wheel is the main, and tandem ir 
termediate rods couple the main and intermediate whee 


Location of Roller Bearings and Service Results— 


J Locomotives | 
fete. ee 
engine failures 
roller Tesolin ia 
bearings roller 
on each failures, 11 | 
Position locomotive Class J 
Engine trucks .....................455 4 6 
Drivers: : oo. Sncc asc taal whet ne 8 0 
Trailer trucks .....................-. 4 0 
Tender trucks .....................45. 12 © 
Wrist pins ........ a 2 0 | 
Crank pins ......... Laa 8 2 
alve E E R D ie EEE Sn 28 2 4 
Total mileage accumulated by 11 Class J locomotives since built 
(Oct. 1941 through March, rs aed Peete SEEREN ET Oi 5,228,208 
Average mileage per roller-bearing engine failure............. 2.61414 


Single rods couple the front and rear wheels to the man 
and intermediate. ; 

The Class J locomotive is the first N. & W. locomotive 
to be fitted with roller barings on the crosshead and crank 
pins. 

Considerable attention was given to the method d 
lubrication. Every locomotive part in which friction 1$ 
a factor was studied with the idea of using either ant- 
frction bearings or improved methods of lubricating the 
friction bearings. These locomotives are equipped w 
mechanical lubricators, having auxiliary oil reservoirs, 
so that the total engine oil capacity is 28 gallons, and the 
total valve oil capacity is 22 gallons, or, sufficient oil for 
a run of 1,300 mi. The mechanical lubricators supply 
220 different points. In addition, 72 points are lubricated 
with fittings for pressure grease lubrication. 

Steam distribution is controlled by Baker valve gett, 
having a maximum valve travel of 8% in., with a ate 
in full gear of 82 per cent. Piston valves 14 m ® 
diameter are used. 

In speaking of modern locomotives, the words “an 
ability” and “utilization” have been greatly emph 
Availability is generally considered the responsibility 
the locomotive designer and builder. The definition d 
availability differs widely and is influenced by tram 
schedules, demand for power, and the availability of crews 

We are interested, to a larger degree, in the 
utilization of the locomotive. Utilization is the 
bility of the mechanical and operating departments of 8 
railroad. The Class J locomotives are actually util 
60 per cent of the time, and average 15,000 miles pt 
locomotive per month. On a longer, higher-speed 
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Comparative drawbar-pull-speed 

chart for the Class J locomotives 

showing the influence of the 
change in boiler pressure 


ORAWBAR PULL — THOUSAND POUNDS 


road, where the locomotive can be assigned to extended 
passenger runs, mileages greatly in excess of 15,000 per 
month could be made. 

Last summer the Class J locomotive was subjected to 
extensive dynamometer tests on the Radford Division to 
determine the maximum horsepower and general locomo- 
tive performance under given loads and speeds. The sec- 
tion of the Radford Division selected for the tests was that 
between Roanoke and Christiansburg, Virginia, a dis- 
tance of around 38 miles. The data relating to maximum 
performance was obtained in the 12 miles of this section 
between Elliston and Christiansburg, in which. distance 
the ralroad crosses one range of the Allegheny Mountains 
with an almost uniform ascending grade of 1.3 per cent. 

In planning and preparing for the tests, provision was 
made for obtaining data as regards pressure, tempera- 


Soi 
deze? RS 


[| arouatMabtcnitsoume || PSPS 
i i i ST 
BAAS TRAE Sees 


o 5 10 15 20 25 30 3% 40 45 50 55 60 65 70 75 80 85 90 9 100 


x 
Snes 


ORAWBAR HORSEPOWER 


SPEED-MILES PER HOUR 


tures, coal used, water used, speed, drawbar pull, etc., 
with variables held to a minimum. A special train was 
used, and for a given tonnage the train was made up of 
the same cars. The base train of 1,065.4 tons was made 
up of 15 passenger coaches and the dynamometer car. 
When heavier trains were desired, loaded coal cars were 
added. The locomotive was operated by the same engine 
crew for all test runs. Starts and stops were made at 
the same locations with no interference during the run. 
A level device was used to obtain approximately the same 
water in the boiler at start and stop. The coal was 
weighed as used. The weight of tank water used was 
obtained by measurements on a calibrated tender cistern 
and feed-water heater recovery developed on the basis of 
temperature and pressure of exhaust steam and tempera- 
ture of feed water delivered to the boiler. All coal used 
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Williamson, W. Va., service building 
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Selected Data from Test Runs Developing Maximum Horsepower—Class J Locomotive 


Pressure, 1b. Steam A 
Drycoal Firing “ Steam’ Exhaust chest Dre. 


Run Speed Cutting Train Water wW- 
No. m.p.h. off (tons) Evaporated fired rate Boiler chest passage temp. bar hp, 
per cent Ib. per hr. 1b. per hr. Ib. per hr. deg. F. 
275-Ib. Boiler Pressure 
23 ass aie AE E EE E L TAT 39.15 66 1,065 104,946 15,145 141 270 238 19.9 665 4,795 
DSa i ero ret te ere nme 39.07 66 1,065 103, 860 13,646 145 274 243 20.6 701 4,784 
300-lb. Boiler Pressure 
Y SE Tov Oe te ears 39.14 61 1,065 103,365 14,828 138 287 253 19.0 676 4,806 
BG) side Raya eC ROO ONT CE OS TOT ES 41.03 60 1,065 99,942 13,068 121 295 268 20.2 697 5,028 


was of the same nominal size, and from the same mine. 

During these tests the locomotive was operated to de- 
velop maximum capacity using 275 lb. boiler pressure with 
each of the different tonnage trains handled. This was 
also true using 300 Ib. boiler pressure, except with the 
1,065.4 tons where speed limit on curves to 40 m.p.h. pre- 
vented reaching maximum capacity. The advantage of 
300 Ib. pressure handling 1,065.4 tons was reflected in 
improved economy in coal and water. 

The accuracy of the calculated drawbar pull and draw- 


NUMBER OF ant J LOCOMOTIVES 
PLACED SERVICE 


SER ESSSSSSSEEE: 


bar horsepower curves in the lower speed range was — 
checked in the Elliston to Christiansburg district. A draw- _ 
bar horse power equal to approximately 5,100 at 40 
m.p.h. was accurately established in these tests. Correc- 
tions were made for observations taken on grade. 
Selected data from tests developing maximum horse- 
power at 275 and 300 lb. boiler pressure are tabulated, 
The accumulated maintenance cost (charged to 
ME-308), including class repairs, on the Class J locomo- 
tive for 4% years is $13.34 per 100 locomotive miles. 
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Mileage record of the N. & W. 

Class }) 4-8-4 type passenger lo- 

comotives, showing both the av- 

erage daily mileage and the 

total for the entire period of 
service 
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Interior of tħe servicing building at Williamson, W. Va. 


Class A Articulated Locomotive 


The Class A is a single-expansion articulated locomo- 
tive? with a 2-6-6-4 wheel arangement, and is used for 
freight and heavy passenger service. These locomotives 
have a high-capacity boiler, are equipped with cast-steel 
beds, roller bearings on the engine trucks, drivers, trailing 
trucks, and tender trucks, and have mechanical lubrica- 
tion to a total of 238 points. In addition, 98 points are 
lubricated by pressure fittings. 

The maximum sustained drawbar horsepower as de- 
termined by dynamometer records is 6,300 at 45 m.p.h. 
The maximum rate of evaporation recorded is 116,055 
lb. of water per hour, or approximately 14,000 gallons; 
maximum sustained combustion rate seven tons an hour. 

The accumulated maintenance cost (charged to ME- 
308), including class repairs, for the Class A locomotive 
1s $21.12 per 100 locomotive miles. 


Compound Mallet Locomotives 


The type 2-8-8-2 compound Mallet locomotive, Classes 
Y5, Y6, Y6a, have a calculated tractive force of 126,000 
lb. compound, and 152,000 Ib. simple. Seventy of these 
locomotives are in service. Weights, principal propor- 
tions, and general dimensions of the Class Y6 locomotive 
are shown in an accompanying table. These locomotives 
are equipped with cast-steel beds, roller bearings on the 
engine trucks, drivers and trailing trucks, and have me- 
chanical lubrication to a total of 213 points. 

This type of locomotive is assigned to both time and 
slow freight service in mountainous teritory. Where 
Operating conditions permit, the attain top speeds of 45 
to 50 miles per hour with tonnage trains. 

The total. accumulated maintenance cost (charged to 
ME-308), including class repairs, is $23.76 per 100 
locomotive miles. f 


Engine Terminal Improvement 


One of the factors largely responsible for the increased 
road locomotive utilization is the improvement made in 
, >A complete description of the 2-6-6-4, Class A, locomoti d 
in the Railway Mechanical Engineer for October, 1936, mea 
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engine terminals, so that incoming locomotives can be 
rapidly serviced and made available for quick dispatch- 
ment on the same or another train, in either the same or 
opposite direction. Modern terminal facilities have been 
provided at Shaffers Crossing,’ (Roanoke) Va. and we 
have just modernized the facilities for servicing locomo- 
tives at Williamson, W. Va., and placed them in service. 
These are more elaborate and more condensed than the 
facilities at Shaffers Crossing. The new facilities consist 
of two major units. (1) a new three-track concrete 
engine ing platform, combined with hydraulic ash- 
handling facilities, which will serve six tracks, and four 
standpipes with the necessary piping. Here the locomo- 
tives have the fires cleaned, are washed, the tenders filled 
with water, boiler water tested, and the boilers blown 
down if required. All of these operations can be done 
with one spotting of the locomotive; (2) a new twin- 
track engine service building with two inspection pits 
135 ft. in length. In this building the locomotives are 
inspected, lubricated, given minor running repairs, and 
prepared for dispatchment. The majority of locomotives 


3 An article describing the Shaffers Crossin 
appeared in Railway Mechanical Engineer for 


engine terminal facilities 
arch, 1944, page 103. 


General Characteristics of Norfolk & Western Class 
Y-6 Locomotives 


Weight in Working Order, 1b.: 


On drivers ........ 522,850 
Engine truck 32,200 
Trailing truck 27,850 
Engine total 2,900 
Tender .............. 378,600 
Engine and tender... 961,500 

Glee ra Kio yvaukr overtly WS Wa ene Stalag vidio ata abarate 300 


Arch tubes 
Superheater 
Total! Co ensais 


will be given routine handling in this building, and will 
enter the roundhouse only for periodic inspections. 

Track changes were also made to provide a flexible ar- 
rangement. 

In providing these changes, it was found that an old 
21-stall roundhouse with a 100-foot turntable, four 
bucket-type ash hoists, four outdoor engine inspection pits, 
and other allied facilities could be retired. 

The total cost of the Williamson project was approxi- 


amately $300,000. s 


If modern steam power is to be used economically, there 
must be modern facilities for servicing. 

Modern steam locomotives can be utilized a greater 
per cent of the time than conventional locomotives. The 
total number of passenger locomotives owned by the 
Norfolk & Western is 81 and of these, 11, or 14 per cent 
are of modern design. This 14 per cent handle 50 per 
<ent of the total passenger car miles. 

The total number of steam freight locomotives owned is 
339 and of this number, 105, or 31 per cent, are of modern 
design. This 31 per cent of the steam freight locomotives 
handle 69 per cent of our through freight gross ton miles, 
and 59 per cent of the gross ton miles of all freight trains. 


N. & W. Not “Allergic” to Diesel Power 


The Norfolk & Western is not “allergic” to Diesel 
power plants. We own and operate some Diesel equip- 
ment, such as a bunkering barge for refueling ships, and 
work equipment consisting of bulldozers, shovels, and 
‘locomotive cranes. We have an order placed for a 250- 
ton Diesel wrecking crane. 

Under certain conditions, Diesel locomotives cen be 
utilized to advantage. For instance, in traversing desert 
country where water conditions are extremely bad, the 
Diesel locomotive works out very well. In other cases, 
-where the strength of the bridges and track structure 
‘have to be taken into consideration, the wheel loads of 
the modern steam locomotive cannot be sustained. Again, 
the Diesel locomotive with a multiplicity of driving wheels 
works out well. For certain yard switching operations, 
-where it can be used around the clock, and the cost of 
«coal is excessive, the Diesel can be used to advantage. 

The Norfolk & Western serves the bituminous coal 
fields of southern West Virginia and southwestern Vir- 
ginia which produce a great volume of coal. In the year 

1945 we handled a total of 47,600,000 net tons of coal 
other than our own fuel. Naturally, we are interested in 
the welfare of the coal business. It is our belief that the 
conventional type of coal-burning steam locomotive can 
‘be greatly improved and made at least the equal in effi- 
ciency and economy of operation, under most conditions, 
of any other type of railroad locomotive. Our experience 
with the operation of the types of locomotive I have just 
described further confirm us in this view. 


Discussion 


Q.—What is the average cost per 100 locomotive miles 
for all classes of steam power owned? A.—Mr. Pond: 51 
cents per locomotive mile for the year 1945. 

Q.—What is your availability percentage? A—Mr. 
Pond: It is about 75 per cent for the 4-8-4. We con- 
sider utilization more important than availability, and 
the locomotives are actually utilized approximately 60 per 
<ent of the tme. We could improve the utilization if 
-we had a longer high-speed railroad. 

Q.—On these long runs where you stop to change 
crews, is it necessary to clean the fire? A—Mr. Pond: In 
normal times when we receive a satisfactory fuel coal, it is 
not. At the present time it is necessary to clean fires 

when we change crews as the fuel coal is of inferior 


quality. 
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Q.—What class of front end to you use? A—Mr, 
Pond: We use the Master Mechanic's front end. 

Q.—Don’t you use double screened coal on you — 
railroad? A.—Mr. Pond: In normal times about 25 per 
cent of the coal used is double screened. At the present 
time we are using any grade that can be supplied. 

Q.—What is the mileage between set-back repairs! 
A.—Mr. Pond: The 4-8-4 locomotive is averaging ap- 
proximately 260,000 miles between Class 3 repairs. We 
shop the 4-8-4’s for Class 5 repairs between the Class 3 
repairs. 

Q.—Do you remove any flues on the Class 5 repairs’ | 
A.—Mr. Pond: A few in the top section of the flue sheet 

Q.—Do you always renew flues? A.—Mr. Pond: Oa 
Class 3 repairs we renew all flues. On Class 5 repain 
we renew flues as required. 

Q.—What is the percentage of broken staybolts? A- 
Mr. Pond: The average number of broken staybolts pe 
year per locomotive is about three. D 

Q.—W hat type of staybolts do you use? A% 
Pond: We use iron staybolts. l 

Q.—You say that the average number of stoybdie 
broken per locomotive per year is about three. Doy 
make tensile strength tests of your bolts? A.—Mr. Pou: 
Staybolt iron is purchased according to a specification, 


„and the material is checked in our own laboratory to se 


if it meets specifications. 

Q.—What increase in horsepower did you secure when 
the boiler pressure was raised from 275 to 300 lb.? A- 
Mr. Pond: On the 4-8-4 locomotives, when the boiler 
pressure was increased from 275 to 300 1b., the horse | 
power was likewise increased approximately 10 per cent. 

Q.—Do you use nickel or any other type steel for loco 
motive boilers? A.—Mr. Pond: Some years ago w 
constructed a group of locomotives with nickel-ste 
boilers. We did not secure as good results with tk 
nickel steel as with plain carbon steel. All recent low 
motives constructed for the N. & W. have plain carbon- 
steel sheets in the boilers. 

Q.—You have about 35 per cent air opening in tk 
grates? A—Mr. Pond: That is right. 

Q.—Do you get 125,000 miles between tire turnings! 
A.—Mr. Pond: On the modern 4-8-4 locomotives we do 
get from 125,000 to 130,000 miles between tire turnings 
On the modern 2-6-6-4 locomotives we average between 
75,000 and 80,000 miles between tire turnings. On tk 
heavy compound 2-8-8-2’s we get from 75,000 to 80,00) 
miles between tire turnings. Prior to the introduction 
of the modern steam locomotive we could only get from 
50,000 to 60,000 miles per tire turning. 

Q.—To what do you attribute your exceptional mili- 
age? A.—Mr. Pond: The only explanation I can giv 
is that these locomotives are equipped with roller bear- 
ings, cast-steel beds, and extended mechanical lubria- 
tion. The accuracy of wheel alignment is assured by 
roller bearings and one-piece bed frame. These locomo- 
tives are properly counterbalanced and have extended 
mchanical lubrication to all moving parts, including the 
spring rigging. We think these factors are responsible 
for the good tire mileage obtained with these locomotives. 

Q.—What type of flange oilers do you use? A—Mr. 
Pond: We use wayside track oilers. 

Q.—On your two modern classes of power, do y 
prefer the multi-ledge or the alligator type crosshead! 
A.—Mr. Pond: We secure somewhat better mileage Pe 
crosshead lining from the multi-ledge type. , 

Q.—You said the cost of the modernised locomolm 
servicing facilities at Williamson was about $300 00" 
Do you think the saving will warrant that expenditwt 
A—Mr. Pond: While it only has been in service a shot 
time, we consider the expenditure was warranted. 
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New Shops Maintain 


Burlington Diesel Power 


| 


Partial interior of the Burlington’s new Diesel shop at Denver, Colo. 


WHITH a growing fleet of Diesel motive power which 
now includes about 170 road and switching locomo- 
tives, the Chicago, Burlington & Quincy started some 
time ago and has recently completed three new Diesel 
shops, including light, or running maintenance, shops at 
Clyde, Ill., and Denver, Col., and a heavy repair shop at 
West Burlington. Iowa. The shop at Denver is entirely 
new, that at Clyde includes a new building supplemented 
by a portion of an existing enginehouse and machine shop, 
while at West Burlington part of an existing steam loco- 
motive erecting shop was taken over and remodeled for 
Diesel work. 

The Burlington already had an assigned track, drop 
table and other facilities at Fourteenth street, Chicago, 
where passenger road Diesels were maintained and this 
power is now being given running repairs both at Four- 
teenth street and at the new shop in Denver. Running 
maintenance on all Diesel road freight locomotives is 
handled at Clyde and Denver. Diesel switchers, working 
in territories adjacent to these shops, are currently main- 
tained in the nearest shop and heavy repairs are now 
given-to all classes of Diesel power at West Burlington. 


Clyde Diesel Locomotive Shop 


The Diesel locomotive shop at Clyde, Ill., just outside 
of Chicago, is the principal maintenance point for eleven 
5,400-hp. and ten 4,050-hp. Diesel freight locomotives and 
20 Diesel switchers of 600- and 1,000-hp. rating. The 
freight Diesels are Electro-Motive type and the switchers 
are Electro-Motive, Alco and Baldwin types, necessitat- 
ing the storage and handling of a large number of dif- 
ferent locomotive parts and the provision of a wide 
range of facilities for making repairs. 

The new shop building is 80 ft. wide by 325 ft. long and 
has a 30-ft. by 130-ft. wing used as a locker and wash- 
room and an integral 18-ft. by 62-ft. one-story filter 
building along one side. The end of the shop adjacent 
to the enginehouse is entirely open, so that, in effect, the 
shop as a whole is 515 ft. long. 
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The shop is served by two through tracks which, with 
a third track taken over in the enginehouse makes it pos- 
sible to handle five 5,400-hp. freight Diesels in the shop 
at one time. These four-unit locomotives are usually 
brought into and taken out of the shop from the west end 
where new sanding and fueling facilities are located on 
the lead-in tracks. 

The main shop includes two service tracks with in- 
spection pits and, in what has come to be accepted general 
practice in Diesel shops, two-level working areas. Other 
facilities include truck and wheel storage tracks, a Whit- 
ing drop table, electric and air brake repair rooms, ma- 
chine shop and pipe rooms, small parts storage room, 
bulky unit storage space, 30-ton overhead crane, office, 
supply lines for lubricating oil, hot water, steam and 
compressed air, also light, power and heating facilities. 

The inspection pits, 293 ft. long and continuous except 
for the 23-ft. drop-pit opening, are three feet deep east 
of the drop pit, but four feet deep west of the pit to give 
headroom for movement through them of a Wilson de- 
icing machine. This machine can be readily moved from 
one pit to the other by the shop crane. It consists of a 
large radiator unit, heated by steam from a high-pressure 
supply line, a motor-driven fan and a grill of adjustable 
vanes which direct a stream of heated air upward towards 
the lower parts of locomotives and melt off snow and ice. 

The Whiting 80-ton drop table serves the two through 
service tracks, also two 54-ft. truck and wheel storage 
tracks and two 40-ft. release tracks. The wheel storage 
tracks are at the depressed floor level, and the release 
tracks at the upper level extend in the opposite direction 
into the old enginehouse machine shop. Whiting loco- 
motive body supports on each side of both service tracks 
at the drop pit are applied under the locomotive units 
while the trucks are being removed and replaced. The 
Whiting 30-ton overhead crane operates the entire length 
of the new building. 

Adjacent to the well-equipped air brake room is the 
17-ft. by 61-ft. machine shop where the Diesel engine 
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cylinder heads, liners, pistons, valves, governors and other 
engine parts are reconditioned. This room is supplied with 
numerous power tools and other repair facilities, includ- 
ing an Independent-Pneumatic cylinder-liner glaze re- 
mover, valve grinder, 60-ton arbor press, Woodward gov- 
ernor test rack, Sibley 22-in. upright drill, 16-in. lathe, 
bench drill and black-light crack-testing apparatus, etc. 
The 17-ft. by 17-ft. electrical shops are supplied with all 
electric inspection and repair facilities required for run- 
ning maintenance work on Diesel locomotives. Since all 
filters on the road’s freight Diesels-are cleaned and oil- 
freshened at the Clyde shop, except in the case of Diesels 


sent to West Burlington for heavy general repair, the 
facilities provided in the filter building are quite com- 
prehensive, including a 250-Ib. P. & H. monorail electric 
hoist mounted over four vats for removing oils and 
grease, rinsing, air blowing and drying, and dipping for 
the application of a clean oil film. This hoist also serves 
an oil drain board and a bake oven. For the cleaning of 
engine cylinder heads, pistons and small parts, the filter 
building is also equipped with two large lye vats, with 
a water-rinsing grill between them, which are served by 
a Y%-ton P. & H. electric hoist. The basement contains a 
small room for the maintenance of batteries and a room 
for the storage of locomotive parts. 

The shop interior is painted to the color-dynamics plan 
of the Pittsburgh Plate Glass Company, which focuses 
the eye on critical objects and areas, while at the same 
time making the general surroundings pleasant. The 
colors used include red for the depressed floor and step 
surfaces; gray for the columns of the platforms and for 
the lower part of the side walls; light green for the upper 
side walls, roof and trusses; and yellow for the under- 
sides and edges of the platforms. The overhead crane 
beams and the control cab are also painted yellow, but 
the block and hook are painted red. Other critical ob- 
jects, such as fire-hose supports and the electric control 
boxes, are painted bright orange. 

An oil reclamation building, about 100 ft. south of the 
Diesel shop, is a one-story structure 27 ft. wide by 50 ft. 
long, underlaid with a basement 11 ft. wider on one side 


to prevent crowding the facilities located there, and the ` 
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roof of this extension serving as an oil barrel loading 
station. The basement houses three large oil- 
tanks, each of 11,500-gal. capacity which are used, 
respectively, for storing used, refined and new oils. It 
also contains necessary pressure tank, oil pumps, booster 
pump, oil meters, etc. 

Refinoil oil-reclamation equipment and a Bowser six- 
tank oil-distributing system is located on the first floor 
of the oil house. The oil supply and drain lines, carried 
under the high platforms in the main shop, are connected 
to the oil reclamation building by lines laid in a concrete 
pipe tunnel, and the lubricating oil is metered as it is 


West Burlington Diesel shop, 
looking towards engine as- 
sembly and test end 


used, both in the shop and the reclamation building. New 
oil is unloaded from tank cars on an adjacent spur trad. 


Denver Diesel Shop 


The Denver Diesel shop of the Burlington, built á 
the railroad’s engine terminal in that city, includes 2 
modern running maintenance shop, two-story gene 
service building, two washtables, a 4-track Snowco sant: 
ing station and a fueling station. The main shop building 
is 72-ft. wide by 265 ft. long, with an irregular extensio? 
about 50 ft. wide by 100 ft. long used as a Diesel machine 
shop. . 
The general type of construction and equipment of this 
shop is essentially the same as that at Clyde, except tha! 
no overhead traveling crane is provided. The shop ls 
one through and two stub service tracks, with continuou: 
working platforms between them but not along the side 
walls. Another difference from the Clyde layout is tha! 
no truck and wheel-storage tracks are provided under the 
platforms. Instead, trucks and wheels are stored on 4 
track 140 ft. long, just west of and parallel with the 
shop, which is served by an extension of the drop pat 
outside the building. Wats, 

The machine and other Diesel locomotive repair equ?” 
ment at this shop is the equivalent of that at Clyde shop. 
The adjoining service building is a 2-story structure, * 
ft. by 150 ft., underlaid with a complete basemen 
equipped with an 8-ft. by 10-ft. platform elevator an 
served by a spur track along the entire east side of the 
building. The first floor is assigned half to the store 
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department and half to a coach yard and enginehouse 
ofc general foreman’s office and engineman’s registry. 

There are three reinforced concrete washtables just 
north of the main shop, also a new 4-track Snowco 
sanding station and ten fueling standpipes. 


West Burlington Diesel Shop 


All types of Diesel motive power on the C. B. & Q. 
are given heavy repairs at the new shop facilities at West 
Burlington, Iowa, which were provided by remodeling 
and refitting a portion of the existing steam locomotive 
general repair shop at that point: The locomotive shop, 
as a whole, which lies in an east-west direction, covers 
an area 310 ft. wide and 792 ft. long and consists essen- 
tially of four bays extending the full length of the 
building. The largest and highest bay is the erecting 
shop, which is flanked on its north side by two 70-ft. 
machine-shop bays, separated from the erecting bay alone 
by longitudinal lines of columns, which are on 22-ft. 
centers in each line. On its south side, the erecting shop 
bay is flanked by another 70-ft. bay, formerly used as a 
dismantling shop, which, in the recent work, was walled 
off from the shop proper to form the new area for heavy 
Diesel repairs. As now operated, the locomotive shop at 
West Burlington handles both steam and Diesel repairs, 


Clyde Diesel shop interior 
showing Whiting drop table 
and 30-ton overhead crane ag REL CESS 


steam repairs being handled in the erecting bay and 
Diesel repair operations confined to the erecting bay, as 
necessary, and the completely walled off south bay. 

The erecting shop bay, 100 ft. wide by 52 ft. high, is 
served by three through tracks on 30-ft. centers, each 
with a continuous inspection pit 764 ft. long. These 
tracks are used in common by both steam and Diesel 
locomotives, with no particular track assigned solely to 
one class of power, and are served by a 250-ton overhead 
traveling crane, which, in so far as Diesel work is con- 
cerned, used for the removal of trucks, the setting in and 
out of main Diesel engines and generators and for trans- 
ferring them to and from the Diesel shop bay. 

No major changes were made in this bay when pro- 
viding the new Diesel repair facilities. 

Adaptation of the Diesel shop bay to the repair of 
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Diesel engine units, included primarily the construction 
of the previously mentioned partition wall between this 
bay and the adjacent erecting bay; the removal of the 
old concrete floor and such trackage as existed in the 
bay; the replacement of the windows in the south side 
wall with large areas of glass; the construction of several 
brick partition walls to form five rooms, with ceilings of 
concrete, at a height of 14 ft.; the placing of numerous 
foundations to support new machinery and equipment to 
be installed for Diesel repair operations; the laying of a 
new concrete floor throughout the bay; and the installa- 
tion of new heating and lighting facilities. 

From a repair-operations standpoint, the Diesel shop 
is divided into four sections, each suitably equipped for 
the classes of work to be carried out in it, and an exist- 
ing 15-ton overhead traveling crane provides lifting 
service for all sections. Starting at the west end, the first 
eight panels of floor area between columns are assigned 
to engine repairs, including inspection, dismantling, com- 
plete overhauling, repairing and testing. The adjoining 
seven panels are assigned as an auxiliary engine-repair 
section, and provide an office, a tool room and a sub- 
store area. The next 1114 panels are designated as the 
electrical shop, and the last 91%4 panels are assigned to 
truck and wheel repair. No barriers of any kind sepa- 


hi 


rate the various sections, and all of them are served by 
a 12-ft. truckway which extends longitudinally through- 
out the center of the bay. 

New fuel and lubricating oil storage and delivery facil- 
ities have been provided, the fuel oil facilities being 
located immediately west of the shop and including a 
20,000-gal. storage tank, a brick pumphouse 6 ft. sq., 
and fuel unloading and loading apparatus. The new 
lubricatnig oil facilities, located in this same general 
area, include essentially a one-story brick pumphouse, 
11% ft. by 20 ft., and an adjacent concrete barrel- 
receiving platform, 20 ft. by 40 ft., together with the 
necessary pipe lines for distribution of the oil to various 
using points in the shop. 

Additional information regarding the West Burlington 
Diesel shop will appear in subsequent issues.—( Editor). 
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EDITORIALS 


Preduction Welding Methods 


Two significant papers on welding procedures and tech- 
niques used in the quantity production of railway roll- 
ing stock were presented before the railroad session 
of the American Welding Society on November 18, 
1946, at Atlantic City, N. J. They were significant be- 
cause they showed that welding equipment and the art 
of welding have been developed and are available to fit 
the production and economic requirements of any car- 
construction program. 

In describing the production of railway passenger cars 
by resistance welding, A. M. Unger, welding engineer 
of the Pullman-Standard Car Manufacturing Company, 
presented a picture of the extensive use of automatic 
welding machines and welding fixtures in turning out a 
large volume of repetitious work. Typical of the tech- 
nique and equipment employed by this company were 
the spot-welding of the car sides and roofs, held securelv 
in fixtures handling complete roofs or sides as units, and 
the multiple-electrode machine with electronic control 
that automatically indexes the work under a row of spot- 
welding electrodes in welding subassemblies of stiffeners 
to the side sheets. The multiple-electrode machine with 
its automatic onerating features is an example of the 
extent to which welding tools have been .developed 
to meet the specific requirements of production work. 

A less elaborate production welding set-up, but, never- 
theless, one meeting the needs of the job, was described 
by R. L. Rex, railroad mechanical specialist, Air Re- 
duction Sales Companv, who used the assembly-line lav- 
out developed by the Chicago. Milwaukee, St. Paul & 
Pacific for fabricating welded freight cars to illustrate 
the extent of mass production methods in a railroad 
shop. Employing manual welding, the emphasis here 
was placed on jigs, fixtures and positioning equipment 
and a layout that would accelerate the flow of the 
various car parts through the shop to the final assembly 
operation. For this shop an economical solution to the 
needs of the job was found in the use of relatively 
simple equipment which was effective in producing re- 
sults on a mass production basis. 

These two production methods—one utilizing both 
highly developed welding fixtures, and automatic weld- 
ing machines, the other eliminating the automatic ma- 
chines—while not extremes, do indicate the possibilities 
available to the railroads in selecting a welding set-un 
to fit the job. Prohably automatic welding machines 
make possible a quality and consistency of welds that 
could not be attained by manual methods but they are 
not essential to the quantity production of rolling stock. 
Jigs, fixtures and positioning equipment, however, are 
necessary to insure correct alinement, a minimum of 
distortion and an increased speed of construction for 
any type of welding. 
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The two welding jobs mentioned here also demon- 
strate that welding has been developed and estzb- 
lished as a dependable fabricating method to a point 
where the selection of equipment and procedures for the 
construction of all-welded freight or passenger cars is 
limited only by the requirements of the job and tk 
adequacy of the user’s budget. 


Maintenance of 
Auto-Loading Devices 


The increase in damage claims on automobile shipmex: 


on account of failure of hold-down chains in automobile | 


device cars has been called to the attention of individual 


railroads by the A. A. R. Mechanical Division and. | 
in spite of improvement in some instances, the genen! | 


condition still needs intensive attention and corrective 
action. 

In too many cases, as pointed out in the last A. A. R. 
circular letter, empty device cars are set for loading 
automobiles with loading-rack hoist chains either too 
short or too long and not matching up with the pilot slo 


of the hand motor used in raising the racks. Speci | 
attention obviously is required when inspecting hot > 
down chains to make sure that all chains and the — 


attachments are in condition to function as intended 
and hold the load safely. 

In cases where the hold-down chain links or other 
parts are worn enough to reduce the original cros- 
sectional area 25 per cent, or are otherwise defective. 
the A. A. R. recommends repair or replacement. When 
end links are flattened and overlapped, they can som 
times be properly secured by welding. In repairing 
hoist chains, another thing which must be watched is 
the use of an even number of links in order to assure 


suitable movement of the chains through the hoist in . 


correct alinement and without twisting. 

Numerous other details require close scrutiny. Car 
have left owners’ shops with incorrect chain length in 
relation to pilot location which should be 3% in. from 
the center of the pilot hole to the top of the horizontal 
link of the hoist chain. The sway-hook swivel forging. 
when it becomes worn, creeps around the bend of the 
hook, permitting the swivel forging to drop out of 
position in the bracket, causing excessive lateral motion 
of the rack and consequent lading damage. Guide rod 
and tie-down assembly-chain welds need careful inspec- 
tion to make sure they are sound. 

Defective threads in the turnbuckle structure often 
cause failure of the hold-down assembly and it is sut- 
gested that better results would be secured with 10 
instead of the 16 threads per inch, as now used. Im- 
proved welding of turnbuckle arms to the spring aP 
or seats is recommended and evidently side frames 
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seed to be reinforced where many are now breaking, 
ibout 52 in. back from the end of the frame where the 
loor leg is fastened to the frame. 

It seems apparent that an organized campaign is 
ieeded on most roads to inspect and repair automobile 
oading devices more thoroughly when cars are being 
hopped for other repairs and thus avoid having to do 
his work at congested terminals. In this way, local 
ar inspection forces will not be tempted, under the 
ress of heavy demands for this type of equipment, to 
ass cars on for loading with automobile loading de- 
ices in questionable condition to carry a valuable 
commodity lading safely to destination. 


Power Supply for 

Train Communication 

There are apparently no great difficulties involved in 
developing power to operate train communication equip- 
nent on locomotives. This may be assumed from a 
reading of the A. A. R., Electrical Section, Mechanical 
Division, report on the application of radio and com- 
nunication systems to rolling stock summarized else- 
where in this issue. On steam locomotives, it is only 
recessary to have a turbo-generator of sufficient capacity. 
Dn all Diesel-electric road locomotives, the generators 
which supply auxiliary power have sufficient excess 
‘apacity so that the train communication load can be 
idded without danger of overload. Some Diesel-electric 
witchers have little generator capacity to spare but it 
s expected that communication demands can be kept 
vithin the load limits of these generators. It must not 
x assumed from this that there are no costs involved. 
Jn steam locomotives, the cost will be from $185 to 
460 per locomotive, depending on the turbo-generator 
ready on the locomotive and the choice of conversion 
equipment. On Diesel-electric locomotives, the cost 
may run from $250 to $400 per locomotive. 

According to the A. A. R. Electrical Section, Engi- 
ieering Division, report, summarized in the November 
ssue of Railway Mechanical Engineer, there are no 
echnical difficulties involved in supplying standby power 
‘0 cabooses on the caboose track. It is suggested, how- 
ver, that if 117-volt a.c. 60-cycle power were used for 
his purpose, it could be used for communication be- 
ween the train crew and the yard office or dispatcher 
vhen cabooses are tied up so that no power need be 
aken from the caboose battery or engine. This state- 
nent emphasizes the desirability of having all sets 
»perate from a 117-volt a.c. power. 

Concerning caboose power, there are two schools of 
hought, one which proposes to use generators driven by 
nternal combustion engines and the other, axle-driven 
renerators and batteries. Costs of the axle-generator 
ystems may vary froni $1,300 to $1,800, while straight 
torage-battery systems would run from $800 to $1,300. 
The principal advantage of engines is adequate power 
supply without dependence on operation of the train or 
wayside power supply. Objections voiced by prospective 


al M 
a a Engineer 


operators are a complicated and perhaps expensive main- 
tenance schedule and the use of such engines by unskilled 
operators. Advantages of axle-generator systems are 
that they may be used anywhere on any railroad without 
hazard, and that they are quiet in operation. As com- 
pared with the engines, they are at a disadvantage be- 
cause they cannot directly develop 117-volt a.c. 60-cycle 
power, their capacity is limited and they require standby 
power facilities, G 

These differences in themselves are not so great as to 
determine choice of equipment. Railroads will select 
one or the other depending mostly upon operating re- 
quirements or limitations. They will also be influenced 
by power requirements for lighting and possibly other 
purposes. One thing is already evident. Some will use 
engines and some will use axle generators. 


Spare Assemblies 
For Steam Locomotives 


One of the major disadvantages of steam locomotives as 
compared to the Diesel-electric locomotive is the lower 
utilization that is usually obtained from the steam 
power. One of the major reasons for this differential in 
favor of the Diesel locomotive lies in the use of pack- 
aged units, or sub-assemblies that can be replaced in a 
body, for repair and maintenance. In some cases this 
amounts to such large items of equipment as the Diesel 
engine., Because the replacement time for many of the 
parts comprising the total locomotive is considerably 
less than the time that would otherwise be required 
for repairs, the time that a Diesel locomotive remains out 
of service for overhaul is greatly reduced and its time 
in service noticeably increased. 

To date, however, no such large-scale attempt has 
been made to utilize the advantages of such a scheme 
with respect to modern steam power. Steam-locomo- 
tive repairs are still largely on the basis of holding the 
locomotive out of service until a defective part is over- 
hauled. There are many instances where modern steam 
locomotives are held out of service much longer than 
necessary to make repairs to parts that, had spare units 
been on hand. could have been replaced in a fraction of 
the time. While this condition exists with respect to 
both boiler and machinery work, and on heavy, light, 
and running repairs, probably the most outstanding ex- 
ample of where out-of-service time could be trimmed is 
boiler work in Class 1, 2, or 3 repairs. 

Boiler work has for a long time been responsible for 
extending the time required for heavy repairs. Boiler 
maintenance has not been reduced to the extent that 
machinery repairs have, and machinery repairs have an 
added advantage with respect to overhaul time in that 
the various groups, such as motion work, wheels, spring 
rigging, etc., are sent to various parts of the shop and 
the necessary work on them performed simultaneously. 
But there is a definite limit to the number of operations 
that can be performed on a boiler at any one time with- 
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out the workers interfering with each other. Thus even 
if the total man-hours of work on the boiler compared 
tavorably with that on the machinery, the total time to 
finish the boiler repairs would still be high because the 
operations are “of necessity performed consecutively 
rather than simultaneously. If this extra time could be 
reduced by having a spare boiler available for replace- 
ment, the time required for the complete baclf-shop re- 
pair could be substantially reduced. 

The idea of a spare boiler for some classes of power 
` is not new. It has been considered many times by many 
people. But recent trends give it added impetus. The 
success of similar systems in Diesel work is one, espe- 
cially in regard to the feasibility of having spare engines, 
which may be considered the rough functional equivalent 
of the boiler. Improvements to the foundation and run- 
ning gear, such as one-piece beds, roller bearings, light- 
weight reciprocating parts, and mechanical lubrication, 
are another. These developments have proved them- 
selves capable of reducing the machinery-repair time. 
Still further savings might be attainable by not having 
precision-machined parts lying around exposed to dirt 
and grime while awaiting completion of boiler repairs. 
And not to be overlooked is the much greater ease with 
which such a program can be carried out today than 
in the past. Tolerances are much closer, greatly facili- 
tating the interchangability of parts; at least one major 
railroad specifies its boiler alignment in terms of thou- 
sandths of an inch. There are fewer classes of power, 
and even among this lesser number of types, the trend 
is toward more and more standardization of as many 
parts as practicable. 

All in all, it appears that recent developments in steam 
locomotive construction increase the advantages of hav- 
ing spare assemblies. The increasing cost of power, as 
well as the tremendous advantages of modern units over 
old locomotives, make it more imperative than ever to 
attain high locomotive utilization. One aid to attaining 
such maximum usage that certainly justifies investiga- 
tion is to follow the lead found so helpful in Diesel 
repairs: study the advantages that can be had by keep- 
ing on hand spare boilers and any other sub-assemblies 
that are found to be bottlenecks to fast steam locomo- 
tive repairs. 


The Problems of 
Coal Sizes 


One of the problems with which the bituminous coal 
industry is concerned at the present time is how to 
reduce the tremendously large number of commercial 
coal sizes. This was the subject of the symposium at 
the ninth joint meeting of the Coal Division of the 
American Institute of Mining and Metallurgical Engi- 
neers and the Fuels Division of the American Society 
of Mechanical Engineers held at Philadelphia on 
October 25. 

The best analysis of the causes for the large number 
of coal sizes, over one hundred of which were reported 
as being produced in Districts 9, 10 and 11, gave eight 
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reasons, at least three of which pertained to the char- 
acter of the fuel and to the mining and methods o 
cleaning and preparing the coal. Others had to do wih 
the essential needs of the user and the remainder wih 
commercial considerations. The most positive sugges 
tion for improvement was that something can be don 
to eliminate size variations of 4@ and % in. 

A. A. Raymond, superintendent fuel and locom- 
tive performance, presented the facts of the coal six 
received by the New York Central from 43 mines whit 
emphasize the importance of differences in coals and e 
preparation plant facilities as causes for size variatio 
The bottom sizes of double-screened coal ran from o 
to two inches and the top sizes, from three to five inches 
The combinations of top and bottom sizes make x- 
sible a considerable number of coal sizes within ax: 
tively small range at the top and bottom screens. 

It is evident that in specifying coal sizes best rest: 
will be obtained by selecting that size, within the per- 
missible limits of satisfactory results on the locomotie. 
which best meets the spacing of impurities in the cul 
and the needs of the preparation plant for the produ. 
tion of the cleanest coal. No doubt variations from th 
sizes will be expedient for commercial reasons such a 
the amount of coal required to supply other customers 
than the railroad. Such considerations would ser 
to outweigh the need for any greater degree of stani- 
ardization than the establishment of a maximum tọ 
size and a minimum bottom size within which satide 
tory results can be obtained on the locomotive. 


NEW BOOK 


WHo’s WHo 1N RalILRoaDING, ELeventH Epro. 
Published by the Simmons-Boardman Publiskie; 
Corporation, 30 Church street, New York 7. Ñ 
pages, 6 in. by 9 in. Price, $8.50. 


The first edition of this work appeared in 1885. Ite 

the succeeding seven editions were known as the Biv 
graphical Directory of Railway Officials of Amf 
Beginning with the Ninth Edition, published in MM 
the coverage of the book was broadened to include $% 
leaders in the railway supply manufacturers’ g$ 
railroad labor leaders, regulating authorities—both $ 
and federal, transportation economists, speciali 
railway finance, educators concerned with 
problems, I. C. C. practitioners, consultants, ati 4 
editors, etc., and the name was changed to that & 

by the Eleventh Edition. This edition gives %9% 
attention to war service records, including, in parts 

those men who were commanding officers in the Mam 
Railway Service. Recommendations and sugges 
in the compilation of these biographical sketches-## 
made by the combined staffs of the Simmons-Bos# 
railway publications and, in some instances, authea” 
outside the organization were asked to sugges 6 

names of leaders in their more highly specialized groups | 
The book contains in the neighborhood of 5,700 sketches. 
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IN THE BACK SHOP 


AND ENGINEHOUSE 


Two Boring Jobs 


Two interesting boring jobs being done on a Bullard 54- 
in, vertical turret lathe, recently installed in the West 
Burlington, Iowa, shops of the Chicago, Burlington & 
Quincy, are shown in the illustrations. To accomodate 
extra high work in this machine, the side rails are ex- 
tended upward 26 in. higher than usual. The machine 
is also equipped with a boring-bar attachment, applied 
between the turret head and the table center and used in 
making exceptionally long boring cuts. 

The view at the left shows the more or less conven- 
tional operation of machining a cast iron smoke stack 
preparatory to inserting it in the smoke box. The stack 
is held in inverted position on the work table while the 
upper end is being trued and bored for the petticoat pipe 
fit with one of the cutting tools in the turret head. The 
side head of the machine is used at the same time for turn- 
ing the inside extension of the smoke stack. 

The illustration at the right shows an operation not 
normally considered possible on a machine of this type. 
It consists of boring and turning a large steam locomotive 
cylinder bushing which, in this instance, is 28 in. in di- 
ameter by 48 in. long finish size. 

The bushing is firmly clamped on the work table in the 
usual manner and while the exterior is being turned with 


a tool in the side head, the interior is bored to finish size. 
This latter operation is accomplished by means of a 
three-cutter head which has power feed down a pilot bor- 
ing bar suitably connected between the top head of the 
machine and the work table center. 

For satisfactory operation on work of this size, remote 
control for starting and stopping the machine without 
getting down on the shop floor is almost an essential. It 
not only increases production but is a safety feature. The 
push-button control box is shown in the operator’s left 
hand as he checks the accuracy of the boring cut. 

With the arrangement illustrated, a 28-in. by 48-in. 
cylinder bushing can be rough and finish machined in eight 
hours or about half the time required by former methods. 


Crosshead Milling Job 


An unusually interesting crosshead milling job, now be- 
ing done on a G. & L. horizontal boring, drilling and mill- 
ing machine, at a large locomotive repair shop, is shown 
in two of the ilustrations. 

For modern steam motive power, the underhung cross- 
head of the Dean type, but with multiple ledge bearing in 


Bullard 54-in. vertical turret lathe machining smoke stack (left) and large cylinder bushing (right) 
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a single guide, is giving highly effective service because 
of its relatively light weight, strong one-piece construc- 
tion and long service life due to well-lubricated bearing 
surfaces more or less shielded from dust and abrasive 
materials. Nevertheless, wear develops in time and when 
it reaches predetermined limits, the crossheads have to be 
removed, old tin or babbit melted off, new metal applied 
and the crosshead remachined. 

It is quite common practice to use block tin as the 
bearing metal on these crossheads and, when reapplied, 
the tin usually takes the form of a solid block of the de- 
sired outside dimensions enclosing the steel supporting 


Gang-milling cutters used in machining multiple-bearing crosshead 
grooves on a G. & L. horizontal boring mill 


ledges. The next operation is to machine grooves in the 
crosshead to correspond with ledges in the guide, and vari- 
ous methods may be used to accomplish this result. The 
main problem is not one of cutting hard or tough metal, as 
the block tin is readily machineable. The questions of how 
to secure desired accuracy and minimize set-up and ma- 
chining time are, however, of primary importance, both 
because of labor cost and the fact that, in some instances, 
it may be necessary to keep locomotives out of service 
while this work is being done. 

The grooves may of course be cut on a planer, but in 
general both the set up and cutting time are longer on 
this machine, especially if due attention is given to accur- 
acy. One means of assuring accuracy when a planer is 
the only or best machine available to do this job is shown 
in the third illustration. In this case the crosshead is 
mounted on a V-block supported mandrel which can be 
accurately lined up on the planer bed and the crosshead 
grooves cut on either side by simply reversing the cutting 
tool in the planer-head tool post. 

Another method is to mount the crosshead on an index- 
ing fixture in a Morton draw-cut shaper, this fixture 
holding the piston-rod center hole in accurate alinement | 
with the shaper ways and hence assuring crosshead 
grooves parallel with the center line of the piston rod. — 
When the grooves on one side are completed the cross- 
head is simply turned 180 deg. in the indexing fixture, 
and the grooves cut on the other side with every assur- 
ance that they will be accurately parallel and spaced with 
respect to the opposite grooves. | 

For production work, where a number of crossheads of 
the same type and size have to be machined, however, the _ 
set-up shown on a horizontal boring, drilling and milling _ 
machine has definite advantages. In this case, the cross- 
head is squared up and firmly clamped to the boring-mill 
table. A set of milling cutters of the correct thickness 
and required differences in diameter is applied to the large 
boring-mill spindle and spaced so that the top surface of 
the crosshead (side nearest the vertical column of the 
machine, in this instance) is half faced and the two 
grooves properly positioned and accurately cut in a single 
downward pass of the gang milling cutters. Operation of 
the milling cutters with the feed in the reverse direction 
on the other side of the crosshead finishes facing the top 
surface of the crosshead and cuts the opposite grooves 
accurately in line with those on the nearer side. 

Once the gang milling cutters are adjusted to stand- 


Conventional set-up of mul- 
tiple-bearing crosshead on V- 
block-supported mandrel to 
assure accurate planing of all 
bearing surfaces 
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The crosshead grooves are formed in a single pass of the milling cutters 


ard dimensions for a production job and one of the 
crossheads is set up on the boring-mill table, the actual 
machining time is only 15 min., or slightly over, which 
may be compared with upwards of four hours by the 
method formerly used. 


Locomotive Boiler 
Questions and Answers 


By George M. Davies 


(This department is for the help of those who 
desire assistance on locomotive boiler problems. 
Inquiries should bear the name and address of the 
writer, Anonymous communications will not be 
considered. The identity of the writer, however, 
will not be disclosed unless special permission is 
given to do so. Our readers in the boiler sho 
are invited to submit their problems for solution. 


Allowable Stresses 
In Braces and Stays 

Q.—What is the allowable stress permitted for a boiler back- 
A j where the jaws are fusion welded to the brace rod? 

A.—Rule 3 of the Interstate Commerce Commission’s 
Laws, Rules and Instructions for Inspection and Testing 
f Steam Locomotives and Tenders, and other than 
Steam Locomotives provides: (a) For locomotives con- 
itructed after Jan. 1, 1915, the maximum allowable stress 
er square inch of net cross-sectional area on firebox and 
‘ombustion-chamber stays shall be 7,500 pounds. The 
naximum allowable stress per square inch of net cross- 
‘ectional area on round, rectangular or gusset braces 
hall be 9,000 pounds. The above rule applies only to 
xace rods that are forged in one place. The fusion 
welding of jaws to the brace rod is not permitted. 
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The American Society of Mechanical Engineer’s boiler 
code permits maximum allowable stresses of 9,500 1b. per 
sq. in. in unwelded stays or braces and unwelded portions 
of welded stays or braces for lengths between supports not 
exceeding 120 diameters, 8,500 Ib. per sq. in. for lengths 
between supports exceeding 120 diameters and 6,600 1b. 
per sq. in. for welded portions of stays or braces. 
Welded portions of stays or braces referred to above are 
for stays or braces that are fabricated by forge welding, 
such as forge welding the jaws to the brace rod. 


Overheating of 
Firebox Side Sheets 


Q.—We have considerable trouble on our 4-8-2 type locomo- 
tives due to the over-heating of the firebox side sheets and the 
resulting warped and cracked plates. Although we have re- 
duced the washout period for these engines and our inspections 
show the sides sheets to be free of oil and scale, the conditions 
have improved but they are not entirely corrected. Are there 
any other contributing factors that might possibly cause this con- 
dition?—F. T. S. 

A.—Overheating of firebox side sheets can be caused 
by poor circulation. The circulation of the water in the 
water space between the firebox sheet and the outside 
wrapper sheet must be rapid enough to remove the steam 
bubbles from the surface of the plate as soon as they are 
formed to allow the water to come in contact with the 
firebox plate at all times. The faster the circulation of 
the water the faster the bubbles of steam are carried 
away and the better is the contact between the metal and 
th water, with the resulting cooling of the firebox sheet. 
When the circulation is so poor that it is insufficient to 
remove the steam bubbles from the firebox sheets as they 
form, the steam bubbles act in the same manner as a film 
of oil on the plates and form an insulation between the 
water and the plate. The condition reduces the amount 
of heat being absorbed from the firebox plates and results 
in the overheating of the sheets. ; 


Machining 
Eecentrie Cranks 


Eccentric cranks for steam locomotives are subject 
to wear and breakage and, in some instances, new light- 
weight designs are required in connection with locomo- 
tive improvement programs involving complete new 
lightweight reciprocating parts and recounterbalancing 
locomotives for high-speed operation. For one or more 
of these reasons, most large railway shops are required 
to make a considerable number of new eccentric cranks 
in the course of a year and the equipment shown in the 
illustrations can be used effectively in performing the 
major machine operations. 

Referring to the first two views, a Turchan follower 
attachment will be seen applied to an Ingersoll 54-in. 
vertical mill at the Marshall, Texas, shop of the Texas 
& Pacific. A pair of eccentric cranks are rigidly bolted 
to the machine table and a template, cut to the exact 
desired finish size, is supported in a frame on the table 
just in front of the cranks. The tracer tip is equipped in 
this instance with a wheel 8 %e in. in diameter which 
follows around the template and, by means of suitable 
hydraulic controls, causes the 8-in. vertical milling cutter 
to cut an identical path around the outside of the eccentric 
cranks, both of which are quickly and accurately finished 
to blue-print size and shape. 

Fairly heavy cuts may be taken with this set-up, but 
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it is better to limit the depth ot cut to 5% in., for example, 
rather than attempt to take all the machine will stand. The 
accuracy and smoothness of the work are of high order 
and production greatly stepped up since the milling cutter 
automatically machines any desired straight, angular, or 
curved surface called for by the template without the 
time and labor involved in making work or machine 
adjustments which would otherwise be required. 

The way in which the Turchan follower operates can 
be readily seen, in general, by reference to the second 


Turchan follower attachment 

on an Ingersoll 54-in. vertical 

mill machining eccentric 
cranks 


illustration which shows the tracer unit and neccessary 
pipe connections to the main head of the vertical boring 
mill, the actuating hydraulic cylinders at the rear of the 
machine which move the main head and milling cutter in 
and out, and the pair of double-acting cylinders at the 
extreme left which move the work table back and forth. 
The combination of these two motions (with the mechan- 
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ical feeds disconnected) permits the milling cutter to fol- 
low any desired path with respect to the work as called 
for by the template and all-but-human tracer unit. 

The precision control valve, actuated by the tracer tip 
and wheel, is, of course, the heart of this mechanism for 
it lets just the right amount of oil into each pair of cyl- 
inders at the right time. 

In this Turchan follower application, eight valves have 
been installed in the pipe connections to give rapid tr- 
verse when desired. No superior skill is required of the 


Turchan hydraulic actuating 

cylinders, control valves and 

piping, as applied to the 
vertical mill 


operator who, however, must be sufficiently interested to 
absorb instruction and learn from experience what the 
attachment can really do on an accurate production job. 
Not the least important advantage of this device is te 
fact that it may be used to machine the butt end of a long 
main rod, for example, without swinging the rod over 4 
large floor area which must therefore be cleared. 
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With the 
Car Foremen and Inspectors 


Maintenance of 


steam-Heat Equipment” 


The subject of steam-heat maintenance from the rail- 
road’s viewpoint includes two main features: (1) pre- 
: vention of train delays and steam heat failures; and 
(2) provision of a comfortable condition in cars for the 
traveling public. Both of these have to be taken care 
of with a minimum expenditure of labor and material, 
and, many times, during a very short lay-over period. 

This is entirely possible if a systematic method is 
followed for periodic inspection and overhaul of equip- 
ment, With the older-type equipment, it was absolutely 
necessary to overhaul at least once each year for satis- 
factory operation. With the improvements that have 
been made in the newer equipment, we believe this period 
can be lengthened to two years. 

I will outline our ideas on maintenance of equipment 
and will appreciate a thorough discussion as to its merits, 
especially the time periods and method of keeping records. 

The subject of underneath equipment, including end 
valves, covers several styles of traps, regulators and 
valves, would take considerable time to go into detail on 
each one, so I have taken each item in general without 
too much detail on any one. 

Maintenance of many of the following items would 
consist of thorough inspection before each heating sea- 
son and a general overhauling at periods not to exceed 
two years. 

We have had in mind for some time that it would be 
a good practice to have the date of inspection and over- 
haul of steam-heat equipment stenciled on the car, or a 
record placed in the car when this work was performed. 
This record would follow the car and a progranf would 
be set up as is now done with other equipment on cars 
such as journal boxes, a.c. air filters, air brakes and 
electrical equipment. With a program and record system 
of this kind, we believe, a great many failures and train 
delays could be avoided. 


End-Valve Maintenance 


All end valves from the No. 1104, to the 2%-in. No. 
.117 should be inspected at the beginning of each heat- 
ng season. The valve should be operated from the plat- 
orm extension to see that this linkage is in operating 
ondition, also from the weighted ball-type handle to 
heck the hold-open feature of the valve. 

The stem will, in most cases, need repacking or the 
ddition of the 1104-N packing ring. The stem should 
ave sufficient packing so that car inspectors need only 
> tighten the packing nut during the winter season. 

When a car is shopped, the valve should be taken 
part and the main valve and seat checked for wear and 
ire drawing. The bleeder valve should be inspected 
‘ong with the pins, cams, and levers for excessive wear. 


* Part of a r presented at the October 7 meeting of the Northwest 
en’s Association, at St. Paul Minn, = 


irmens > at g 
t Manager, St. Paul o. .ce of the Vapor Car Heating Company. 
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By L. A. Richardsont 


If the main seat is worn or wire drawn, it can be re- 
seated with one of several types of reamers developed 
for this job. After the work has been completed, the 
valve should be tested under high-pressure steam for 
leaks and operation. 

The strainer in train-line tees and crosses should be 
removed and cleaned at general shopping of cars which 
should, under normal conditions, be sufficient. 

The No. 124 shut-off and drain valve located in each 
branch pipe should not require maintenance in yards if 
given a thorough overhaul when cars are shopped. We 
do find, on many occasions, where this overhaul has not 
been made that we have a constant steam leak at the 
drain port. This is due to a bad back seat in the valve 
which should be tight when the valve is in open position. 


Constant-Pressure Valve 


The No. 244 constant-pressure valve is an important, 
part of the system and should be removed from the car 
and overhauled annually. It should be completely dis- 
assembled, the valve seat ground in, or a new valve as- 
sembly applied. The diaphragm should be inspected, 
checking particularly for cracking at the edges where 
continual flexing occurs. When the valve has been re- 
assembled, it should be tested and adjusted under steam 
pressure. 

The BA-440 regulator, equipped with an economy en- 
closure and the SS valve assembly, has greatly reduced 
the maintenance problem of this regulator. Before each 
heating season, this regulator should be tested under 
steam pressure. If this valve is operating properly, and 
the seat is satisfactory, there should be no blow of steam. 
If the regulator passes this test, it should function prop- 
erly for the heating season. 

Within a maximum of a two-year period this regulator 
should be given a thorough overhaul. The regulator 
valve assembly, bellows-packing assembly, and main bel- 
lows should be removed, cleaned, the valve reseated and 
all parts inspected for wear. When the regulator is as- 
sembled it is important that the operating rod be free 
in the guide nut in the regulator head and that the main 
operating-rod spring is not worn or rusted. 


Steam-Trap Maintenance 


All steam traps with the exception of the No. 155 trap 
should be overhauled prior to the heating season. They 
should be taken apart, the valve and seat examined, re- 
newing when necessary. The adjusting screw and lock 
should also be examined. After reassembling, the trap 
should be adjusted under steam pressure to check for 
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At the two-year poe the No. 155 trap should be 
thoroughly overhauled, giving the valve assembly and 
bellows the same attention as the BA-440 regulator. 

The procedure for making a complete test of heating 
equipment on cars which are not due for overhaul would 
be as follows: Connect the car to the yard steam supply 
and place a dummy coupler on the opposite end or 
connect to the next car. The test should be made with 
at least 50 lb. steam-pressure. 

Check all No. 124 shut-off valves and see that they 
are in open position. Place all floor and overhead ad- 
mission valves in closed position. Make inspection of 
all regulators at this time. They should mot have a con- 
tinuous blow of steam. Conduits, end valves, and all 
branch piping should also be inspected. Admission 
valves should then be moved to the On position to see 
that a complete heating circuit is made in all coils. 


Maintenance of 900-Type Regulators 


From past experience with the No. 900, 901 and 902 
regulators, we believe that inspection should be made 
under steam pressure and with the lever cover off the 
regulator. Check should be made to see that the operat- 
ing rods are free in the guide nuts; that bellows seals 
are not leaking; and that the valve is seating properly. 
If the regulator passes this test, it should function prop- 
erly for the season. 

Every two years, regulators should be completely dis- 
assembled, cleaned and the valve seats ground in. Bel- 
lows packing should be inspected and operating rods must 
be free in guide nuts. 

After overhauling, the regulator should be tested under 
steam pressure. As this type of regulator has only been 
in service a relatively short time, we have found little 
need for changing the adjustment. However, this will 
not always be true, and as wear develops it will be neces- 
sary to remove the solder seal and adjust the regulator, 
as outlined in the manual. After the regulator has been 
readjusted, the solder seal should be replaced. This ad- 
justment should be made in the shop. Avoid the practice 
of changing adjustment in yards. 


Loop Equipment 


On Vapor loop equipment, the following attention 
should be given each season: The No. 244 valve and No. 
900 regulator should be given attention as previously 
outlined. 

The flow-limit valve should be disassembled and thor- 
oughly cleaned. Particular attention should be given to 
see that the valve seat is absolutely tight. The spring 
should be examined and, if rusted or otherwise weak, it 
should be replaced. This valve is an important part of the 
loop system and must be given this attention to avoid 
possible heat failures. 

At this time of general overhaul, the regulator should 
be completely dismantled ; flow limit valves and retarders 
should also be taken apart, cleaned, inspected and re- 
paired as necessary. 

Testing of the loop system before each aaa season 
and complete overhaul would be as follows: Close all 
admission valves; check all No. 124 shut-off valves and 
see that they are in Open position. 

Connect to the yard steam supply and see that there 
is no continuous blow of steam at the regulator. If a 
slight blow is found, it would indicate a faulty loop re- 
tarder. Ifa heavy blow occurs, it would indicate a bad 
valve in the regulator or a bad No. 900-E bellows. 

After this test, open each admission separately and 
check for blow at the regulator. If a blow occurs, it 
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would indicate a bad retarder or dirty seat in the retum 
from that particular coil. 


Wash-Water Heating Equipment 


The maintenance program for the BA-530 hot-water 
regulator should be about the same as previously out- 
lined for the BA-440 regulator. 

The No. 525 hot-water mixing valve should be cleaned 
and inspected once every year, more often if bad wate 
prevails. The cleaning of lime from this valve and inspec 
tion of the bellows is about the full extent of repairs. 

The water heater itself should have a thorough cear 


ing at regular intervals to keep up its efficiency and pre 


vent sto e of the tubes. 

(Mr. Richardson here discussed at considerable length 
and showed slides illustrating the maintenance of Vapor 
conduits.—Editor. ) 


Maintenance of Control Equipment 


Proper operation of passenger-train-heating equipmat | 


is dependent upon a systematic maintenance progam 
designed on the basis of preventative maintenance rather 
than simply repairing equipment when failure occurs. 
This consists of periodic overhauling of all items normally 
subject to mechanical wear and replacing any wom parts 
before failure occurs. 

In between overhauling periods, equipment should be 
checked under steam for defects. If the steam admission 
valves are properly cleaned and overhauled periodically, 
little difficulty, if any, will be experienced during th 
heating season. 


Starting with the electrical controls, consisting of tit 


control panels and their associated circuits, it is essenti! 
that the wiring to the thermostats and valves be kept 
free from grounds. Even relatively light grounds, whid 
normally would not be serious as far as car-lighting dt- 
cuits are concerned, can result in erratic operation of 
the thermostatic circuits. These circuits can be checked at 
the time the car wiring is checked by turning on th 
blower and selector switchers. Grounded wiring wil 
then show up and can be repaired. 


It is the practice of some roads, at the time the as __ 


are shopped, to remove the control panel from the ar 
and to check the panel operation on a test bench de 
signed for this purpose. This permits inspection of the 
back of the panel to determine the condition of the s- 
dered joints and wiring. Relay contacts can be 
inspected and, if necessary, cleaned up with crocus coth. 
This applies particularly to the open-clapper type rely 
The enclosed type of relays can be inspected withott 
removing the cover. Little trouble will be encountered 
with the enclosed type of relay, since they are p 
from dust and dirt. 


While the panel is on the bench, the blower and ter | 


perature selector switches can also be checked and nees 
sary repairs or replacements made, as required. 
panels destined for use with double-bulb thermostats, the 
set-down resistors should be checked with the set-down 
meter and any defective resistors replaced. With this 
procedure, the control panel should go from shopping to 
shopping with little, if any, yard maintenance. 
maintenance required in the yards would be a seas 


checking of the set-down resistors and visual inspecto — 


of the relay contacts. 


Y j 


The thermostat moutings should also be inspected and 


checked for loose connections. On the spring-suspended 
type of mountings, broken springs should be replaced 


Here, again, if the mountings are properly inspected and 
placed in first-class condition at the time of shoppi% 


tae se 


ard maintenance should be greatly reduced. The plug 
onnections to the steam admission valves should be kept 
lean and tight. A check before each heating season 
1 the yards should suffice to accomplish this. 


Steam Admission Valves 


The maintenance of steam admission valves should also 
allow a definite program. In the case of the earlier type 
f solenoid valves, such as the No. 1620 series, it is 
ssential that the wings and bodies be thoroughly cleaned 
then overhauling the valve. The foreign matter that 
ollects can readily be removed with Oakite No. 32 or 
imilar solution. The parts removed, such as wings, 
onnets, etc., can readily be dipped in the solution, 
insing them thoroughly with clear water after the ef- 
*rvescence stops. The inside of the valve body can be 
leaned without removing fromsthe car by swabbing it 
rith the solution and then pouring in clear water after 
ne effervescence stops. Originally, these valves were 
quipped with a packing type of seal around the valve 
tem which sometimes would freeze to the stem and 
ause the valve to stick. This can be overcome by using 
ı metallic type of sealing arrangement. No lubrication 
s required on the metallic seal. When reassembling the 
overhauled valve, the normal care should be exercised 
vith regard to alignment of parts. 

The snap switch should be inspected for burnt con- 
acts and its toggle action should be checked. In re- 
tpplying the switch, the compensator arm and switch 
thould be adjusted to snap the switch just before the 
slunger travel is completed. 

It should be remembered, of course, that in most cases 
hese valves are from 10 to 15 years old, and wearing of 
he body and wing is to be expected. This situation can 
»e improved by the use of durochrome plating of the 
wings. The additional thickness of the plating compen- 
sates for the wear and reducing leakage around the wing. 

If these valves are thoroughly cleaned and properly 
-eassembled, they will operate from overhauling to over- 
rauling, and should require little actual servicing other 
than an occasional checking for free operation. 


Electrically Operated Cut-Off Valves 


On the later type of equipment, where zone heating is 
ised, a solenoid admission valve of the cut-off type is 
used. Unlike the earlier types of valves which directed 
he flow of steam, these valves are electrically operated 
-ut-off valves. Valves controlling the floor-heat radia- 
ion are normally open and are closed electrically. The 
ralves controlling the steam to the overhead radiators 
ire normally closed and are opened electrically. 

The maintenance of these valves follows the same pat- 
ern set for the earlier valves. They should be com- 
rletely dismantled periodically and thoroughly cleaned. 
When overhauling, the needle inlet valve assembly can 
ye removed with a spark-plug wrench. If the seat is 
yadly wire drawn, the needle valve should be replaced 
-ather than attempting to lap in a new seat. The needle 
ralve should operate freely, without binding or gumming 
lue to deposits of foreign material. Unless the needle 
alve is clean and free when the valve is overhauled, it 
nay result in a sticking valve before the next scheduled 
verhaul. 

In order to reduce the maintenance time in yards to a 
ïnimum, particularly on cars with short layover periods, 
re would suggest that the maintenance men, when over- 
auling a valve, simply replace wearing parts, such as 
eedle valves, plungers, wings, stems, snap switches, etc., 
rith new or reclaimed parts from stock. The parts re- 
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moved can then be forwarded to some central point for 
checking and repairing, or for scrapping, as the case may 
be. This practice is followed by most roads. It has sev- 
eral decided advantages in that it reduces the job of yard 
overhauling a valve. Furthermore, the repair and re- 
claiming of parts removed can be handled on a volume 
basis with resulting reduced cost, and less waste, since 
much closer supervision can be maintained over the work. 
This method is also of advantage with regard to out- 
lying points, where forces and facilities are limited. 


C. P. R. Reclaims 
Passenger Car Carpets 


When parlor, sleeping and dining cars are in the shop 
for the repairs the carpets are usually found to be in good 
shape except for the center aisle section, a condition that 
could normally be expected in view of the greater foot 
traffic over that portion of the carpet. ‘heretore, the 
Canadian Pacific is using a method of repairing the 
worn carpets at its Angus shops, Montreal, Que., that 
permits salvaging the good parts of the carpet and elim- 
inates the additional work required to fit a new carpet to 
the passenger cars. As the carpet wings that extend from 
each side of the center strip around the seats comprise 


The new center strip is dyed to match the faded colors of the side 
wings—For comparison a new piece undyed is shown on top of the center 
strip 


A car carpet showing the worn center section—The side wings are’ in 
condition 
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the greater percentage of the total carpet area, the salvag- 

ing represents a substantial savings of materials. 
Although in good condition, the carpet wings are 

usually found to be faded and for that reason they would 


Sewing a carpet seam on the 60-ft. sewing machine 


not match in color new material of the same design even 
after they are cleaned. To give the carpet a uniform 
appearance the new center strip is first sent to the dyeing 
room where its color is changed to correspond with 
that of the faded carpet wings. One of the accompany- 
ing illustrations shows the effectiveness with which 
the color of the new strip is changed and made to 
blend with the old carpet material. Once the appearance 
of the new material is satisfactory it is only necessary 
to lay the new strip over the old piece, cut it to the 


same shape and then sew it to the old carpet wings, For 
sewing the seams the shop is equipped with a 60-ft. sew- 
ing machine. 


Wheel 
Transfer Table 


The illustration shows in the background a Sellers 50-in 
car-wheel lathe recently installed in a new shop with seti- 
contained traveling crane and three-ton pneumatic hois 
for handling mounted wheels, and a standard gage traci 
leading to a neat and easily operated transfer table whic: 
permits wheels to be moved to and from temporary stor- 
age tracks on either side of the machine. 

The transfer table, or dolly truck, shown in the ire 
ground, is 14 in. wide by 6714 in. long by 354¢ in. de 
set flush in the floor and designed for transverse mov- 
ment in a shallow pit by means of small supporting 
wheels on 834-in. gauge track. The dolly frame is mie 
of a 12-in. 25-lb. channel, reinforced on either side with 
a %-in. by 2-in. by 2-in. angle and this frame is mounted 
on four 6-in. cast-iron roller-bearing wheels with stainless- 
steel protective shrouds applied over the wheels.. 

The bed of the dolly has two 1%-in. grooves, spaced 
4 ft. 8% in. apart on the upper surface, so a pair of 
mounted wheels may be easily rolled onto the dolly 
without change of elevation. When suitably blocked with 
small shims, the wheels and the transfer dolly may then 
be pushed with little effort up or down the shop to the 
desired track on which the wheels are to be rolled. _ 


Transfer dolly for moving mounted car wheels to or from the Seller 50-in. car-wheel lathe in the background 
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ELECTRICAL SECTION 


Propane Gas Engines 
For Caboose Power Supply 


Tue Denver & Rio Grande Western has equipped a 
number of locomotives and cabooses with train communi- 
cation, VHF radio being used on the locomotives, and 
both VHF radio and inductive type communications on 
the cabooses. The standby power required for the VHF 
set is 125 watts, while the transmitting load is 250 watts. 
The induction set draws 100 watts when standing by 
and 300 watts when transmitting. 

Power for operation of both the VHF and induction 
equipment on the cabooses is supplied by a 1,500-watt, 
115-volt, 60-cycle, a.-c. power source, manufactured 


Above: Caboose showing the 
induction antenna at the left 
and the VHF antenna on the 
cupola—Right: Engine gener- 
ator and fuel tanks on the 
caboose—W. W. Pulham 
(left), superintendent of 
communications and J. K. 
Peters, mechanical engineer, 
D.G R 


Ral Mechanical Engineer 
DECEMBER, 1946 


by D. W. Onan & Sons. This unit consists of a geħerator, 
driven by a four-stroke propane gas engine. Propane 
gas is used because it is considered safer than gasoline, 
especially in the event of a collision or other damage 
that might result in fire. The engine has two cylinders, 
horizontally opposed, with an L-shaped head. It has 
a compression ratio of 6.3 to 1, is air-cooled and is rated 
4.5 hp. at 1,800 r. p. m. when operating at 2,000 ft. 
above sea level. The reason for an engine of such high 
rating is that the railroad in places reaches altitudes of 
10,000 ft. and at this altitude, due to the decrease in 
atmospheric pressure, the engine delivers between 214 
and 3 hp. 

The engine is self-starting. A push button in the 
caboose reverses the polarity of the auxiliary windings 
in the generator, converting it to a motor for the purpose 
of starting the engine. 

When the engine is running, the starting windings are 
used to generate d. c. current for charging a 12-volt 
starting battery. 

The propane gas for the operation of the engine is 
stored in two 100-lb. tanks located under the caboose. 
These two tanks hold sufficient gas for operating the 
engine 140 hours. They are equipped with automatic 
regulators so that when the gas pressure in one tank 
drops to two pounds, the gas feed line is automatically 
connected to the second tank. The gas tanks are securely 
chained in place on a carriage in two compartments 
directly below the engine-generator. 

The engine compartment in the side of the caboose is 
air cooled by an 18-in. I. L. G. electric ventilating fan, 
rated 110-volts, 60 cycles, a. c. which operates off the 
generator. This is essential for operating in hot weather. 

The installation was made and placed in service under 
the direction of W. W. Pulham, superintendent of com- 
munications, and under the supervision of E. H. Mus- 
grove, radio engineer. The major items of VHF and 
induction radio equipment were furnished by the Aireon 
Corporation. 
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The Carryphone Takes a Bow 


The Carryphone in place in a cabin car connected to the larger batteries 
on the car 


BRounvrnc out its inductive train communication system 
perfected after years of cooperative activity with the 
Union Switch & Signal Company, the Pennsylvania 
Railroad recently placed in service a portable unit called 
the Carryphone. 

The Carryphone is a portable inductive telephone set 
for use of trainmen and other employees, primarily as 
an adjunct of the inductive trainphone system which is 
now in regular use between Trenton, N. J., and Phillips- 
burg, N. J., on the Belvidere Branch of the New York 
Division, and between Harrisburg, Pa., and Pittsburgh, 
Pa., on the Middle and Pittsburgh Divisions of the 
Pennsylvania. This new telephone apparatus similar in 
many respects to a “walkie-talkie,” but employing induc- 
tion instead of space radio, is also suitable for many 
purposes not involving use of the existing train com- 
munication systems. It is expected to be found valuable 
on wreck trains and work trains where the operation of 
derricks and machines of various kinds must be co- 
ordinated and directed from one location on the ground, 
as well as in many other fields of railroad operations. 

Early in 1944 joint development and experimentation 
in the field of train communication by the Pennsylvania 
and the Union Switch & Signal Company, had produced 
a workable inductive telephone system, employing 5,700- 
cycle current and amplitude modulation. Later in the 
same year, trials of a system employing 88-kilocycle and 
144-kilocycle frequencies, with frequency modulation, 
warranted its adoption in place of the earlier one. Trials 
and development work on the Belvidere Branch of the 
Pennsylvania with the new scheme have continued, and 


* General Superintendent of Telegraph, Pennsylvania Railroad. 
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together with the large-scale experiment on the four-track 
main line of the Pennsylvania, between Harrisburg and 
Pittsburgh, has produced a train communication system 
satisfactorily meeting railroad requirements. Today, 
about 300 locomotives, 100 cabin cars and 16 wayside 
stations are in service on 1,056 miles of main tracks. 

The Carryphone embodies features of the parent sys- 
tem, and operates on 88 kilocycles, one of the frequencies 
of this two-frequency system. Just as the inductor loop 
on the locomotive and cabin car creates a magnetic field, 
inducing currents in adjacent wire lines and tracks, so 
does a small 30-in. loop on the- Carryphone perform 
the same functions on a smaller scale. In like manner, 
the receivers on the locomotives and cabin cars are 
provided in miniature in the Carryphone. 

Details of design of the Carryphone are: Cabinet, size 
—16% in. long, 1234 in. high, 47% in. wide; inductive 
loop—5 turns, 14-in. tubing, 30 in. in diameter ; weight— 
29 Ib. ; power—two storage batteries, 6 volts and 2 volts; 
capacity—45 minutes’ transmission, or 6 hours’ reception; 
approximately 2 hours’ ordinary service; transmitter 
output—2.5 watts ; telephone—hand-set with push-to-talk 


button; volume control—automatic ; range—Carryphone 
(Continued on page 678) 


A Pennsylvania freight conductor using the Carryphone 
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Cleaning Traction Motors 


THE time required for cleaning Diesel-electric traction 
otors has been reduced from eight hours to thirty min- 
es in the Silvis, Ill., shops of the Rock Island by the 
œ of a vapor cleaning tank. 

Originally, the motors, when brought to the shop for 
eir periodic 150,000-mile overhaul, were left outside 
ie shop where the heavy grease and dirt were scraped 
{f while the motor was still assembled. When the man 
ho did the scraping had finished with his work, he 
ould ring a bell to call a number of men from their 
ork in the shop to go out and bring the motor inside. 
The motor was then dismantled and the armature taken 
itside. The dust was first blown off, after which the 
rmature was cleaned with a jet of air and cleaning 
olution. This did a rather ineffective cleaning job, 
ome of the dirt being blown in the crevices in the coils 
nd ventilating slots from which it was practically im- 
ossible to remove it. The armature was then brought 
ack into the shop, after which the motor frame was 
aken outside and given the same treatment. About 
O gal. of cleaning solution was used for each motor. 
[his can be, but in this case was not, reclaimed. The 
otal time required was about eight hours. 


Vapor Cleaning 


The present method of cleaning consists of bringing 
he motor into the shop without disassembling and with- 


out outdoor cleaning. The end frames and armatures 
are removed inside after the motor is inspected and given 
a running test. Then the armatures and frames are 
cleaned separately in a vapor degreasing tank. 
The tank is about 8 ft. square, by 8 ft. deep, and con- 
tains about 75 gallons of perchlorethylene with an in- 
tor. Electric. emersion heaters near the bottom of 
the tank vaporize enough of the degreasing agent to fill 
the tank with vapor. The part to be cleaned is lowered 
by the crane into the vapor. Since the temperature of 
the part is much lower than that of the vapor, there is 
a rapid condensation of vapor which results in a flow 
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125 Gal. Clean 
Solution recieved 
from Still 


Time required for cleaning a motor 
reduced from eight hours to thirty 
minutes by means of stripping tank 
redesigned for vapor degreasing 


of liquid degreasing agent from the surface of the coils 
and metal. This results in a lowering of the level of 
the vapor, and when the part is no longer covered with 
vapor, it is lifted out of the tank until the vapor again 
rises to the top of the tank. This is repeated three or 
more times, after which the part is rinsed by means of 
a hose with clean liquid pumped from the bottom of 
the tank. 

If the part cleaned is an armature, it is then allowed 
to drain at an angle of 45 deg. To provide for this, 
there is a hinged fitting on- one edge of the tank in which 
the armature end of the shaft is rested while the crane 
is used to lower the pinion end, as shown in the 
photograph. 

This process results in dry armatures and field coils. 
After degreasing there is a dry powder residue on the 
surface of the part which is readily removed with an 
air hose. The drying is so thorough that an insulation 
resistance measurement taken after degreasing shows 
armature coil resistance values which are comparable to 


125 Gal. Dirty 
Solution removed 
from Degreaser 


Arrangement of auxiliary 
tanks, piping and pumps used 
for flushing degreased equip- 
ment and for periodic clean- 
ing of the degreasing tank 


those taken just after an armature is removed from the 
vacuum impregnator. a 
The degreasing tank is an adaptation of a tank origin- 
ally designed for stripping. At the bottom, there are 
electric heating coils which vaporize the perchlorethylene. 
Near the top, and around the edge of the tank are water 
cooling coils which serve to condense excess vapor before 
it flows over the edge of the tank. As a further protec- 
tion against overflow of vapor, there is a pipe at the 
edge of the tank which is slotted along its inner edge 
for the full length of the pipe. Air is exhausted from 
this pipe and vapors which might be an annoyance to the 
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Operator in the process of draining an armature which has just been 
lifted out of the degreasing tank 


operators are removed before they can get out into 
the shop. 

Since parts are degreased without preliminary scraping, 
a large amount of sludge falls into the tank. The greater 
part of it is caught on a horizontal plate placed over 
the heating coils. The remainder of the grease and dirt 
goes into solution, and is deposited on coils and other 
parts of the tank. This necessitates cleaning the tank 
about once a week (once for every eight motors). 

The cleaning operation consists of first removing the 
plate and the electric heating coil at the bottom of the 
tank. The coil is replaced with a spare which has been 
cleaned while the degreaser was in service, and the sludge 
plate is scraped and replaced. 

Before the sludge plate and heating coil are removed, 
the dirty solution is pumped into a 125-gal. tank. While 
the tank is being cleaned, the solution is put through a 
still into another 125-gal. tank. To supply clean solution 
for cleaning the degreasing tank, there is a 25-gal. tank 
filled with clean solution. While the degreasing is in 
progress, this tank is filled by condensate which drips 
from the cooling coils near the upper edge of the tank. 
The condensate is caught in a gutter placed immediately 
below the cooling coils which carries the solution to the 
25-gal. tank. 

The arrangement of tanks, pipes, valves, still, pump 
and flushing hose is shown in the diagram. 


Cost of Cleaning 


The costs of cleaning by the old and the new methods 
are shown in the table: 


Old Method 
S5 pal, Cleaners srice casa cs annii aAA Ea $5.50 
4 hr labor-at $1.05) saaa scales megane ERVA $4.20 
E hr labor at:$.79 6a ois ea Siena ae haat $6.32 
Total eraa tase SAN ean saa PS 4s $16.02 
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Opal: Tetra eren deri sce EEEREN Het tees $7.0 

hr labor asart oa since als tone hes Saale eRe Eee $1.05 

4 hr. labor (or Y%th of time required to clean 
tanle) Sissi ecto oe BONS SE REY a Sales alee $. 33 


This shows a reduction in cost for the vapor method 
even though all of the spray cleaning solution could be 
reclaimed at no cost. Added advantages for the vapor 
method are a reduction in the time the motor is held 
out of service, a better cleaning job, and effectively 
dehydrated coils. The vapor method requires the us 
of all synthetic varnish, but this in itself is probably an 
improvement which will soon be generally adopted. 


The Carryphone 
Takes a Bow 


(Continued from page 676) 


to Carryphone or train, 2 to 3 miles and Carryphone to 
wayside station, 10 to 15 miles. 

The Carryphone apparatus is installed in the cabin 
car for the use of the train crew. When placed in the — 
receptacle provided for it, the batteries of the Carryphone 
are automatically connected with the batteries serving 
the larger trainphone system; thus, the Carryphone is 
always charged and ready for service. 

The operation of the Carryphone is in no wise depen- 
ent upon the trainphone apparatus on adjacent cabin cas 
and locomotives. It works as an independent unit ¢ 
the trainphone system; in fact, an employe with a Carry- 
phone may drop off of a train anywhere, and while tht 
train proceeds, he may communicate with wayside stations 
and his train and other trains in his vicinity. 

The Carryphone is suspended at the side of the ope 
ator by a shoulder strap, the telephone hand-set being 
thus readily removed and replaced while walking o 
standing. To use it, all that is necessary to establish 
contact with a station is to remove the telephone hand-st 
from the side of the cabinet and broadcast the name of 
the station called. When the station responds, telephone 
conversation is conducted by the push-to-talk method. 
similar to the trainphone on trains. Carryphone works 
satisfactorily up to about 100 ft. from pole lines. 

Train crews find the Carryphone to be a conventett 
tool, and use it frequently. For example, a hot box o 
a car in the middle of a train having been reported to 
the conductor and engineman of a train by trainphone, 
it was agreed between them on the trainphone that the 
train should be stopped at once, and the conductor make 
an inspection. The conductor taking the Carryphone wit! 
him, found the condition of the journal such as to requ 
the car to be set off, and so advised the engineman directly 
on the Carryphone. The car was set off, train Te 
assembled, and it was able to proceed without delays 
which otherwise would have been incurred without this 
newest method of communication. 

A number of instances have occurred where the cot 
ductor of a freight train, after conversation on the trait- 
phone system with the engineman of his train, and waysit 
station, or with other trains in the vicinity, has fou 
the Carryphone to be of great assistance in taking @* 
of unusual conditions. The delays resulting from "- 
foreseen adverse circumstances or unusual conditions = 
minimized by the use of the Carryphone in planning # 
carrying out work involved. 
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Eleetrical Section Reports on 


Air Conditioning and Radio 


Pwo reports of the Electrical Section, Mechanical Divi- 
ion, A. A. R., respectively, on Car Air Conditioning 
îquipment and Application of Radio and Communication’ 
systems on Rolling Stock are summarized in the following 
iaragraphs. All other reports of both Electrical Sections 
vere covered in the November issue of Railway Mechan- 
cal Engineer. To give all of them the attention they 
leserve and still keep within space limitations, it was 
iecessary to hold these two reports over to this issue. 


Car Air Conditioning Equipment 


Concerning the development of new equipment, this report states 
that in cars where smoking is permitted, some means must be 
orovided to remove the smoke and attendant objectionable odors, 
or otherwise provide space where smoking is permitted. One road 
has installed a modified ventilation system for a chair car which 
‘liminates exhaust fans and uses a common filter bank for both 
iresh and recirculated air with automatic control of fresh air. 

In kitchens, the report states that the trend is to provide sepa- 
rate ventilating systems completely independent of his air condi- 
tioning system. One road has a dining car in which all air is 
exhausted through this kitchen and auxiliary fresh air is brought 
into the kitchem. Air is directed across the crew and through the 
kitchen over the stove tops, removing heat effectively and keeping 
kitchen odors out of the dining space. 

Concerning developments now in progress, the railroads and 
manufacturers have placed particular emphasis on the improve- 
ment of basic units as follows: 

1. Develop equipment that will produce more uniform control 
of both temperature and humidity within the cars. (This item 
covered under separate Assignment No. 3.) 

2. Design equipment for both overhead and under car units to 
reduce weight and provide smaller overall size. 

3. Rearrange the component parts of the several systems to 
speed up and improve the efficiency of the men doing the servicing 
on the equipment at stations and terminals where the layover is 
short and also provide for simpler handling of shop overhauling. 

4, Development of new basic units to provide air cooling, unlike 
anv now in general use. 

Concerning new developments, the report further states that 
the manufacturers are taking full advantage of the various new 
materials developed during the war period in designing of evapo- 
rators, heating units, condensers, fan housings, etc. Through re- 
search they have determined that reductions are possible in 
‘vaporator and condenser coil surfaces permitting the use of 
smaller and lighter units and still obtain the tonnage capacity 
required. 

A specific example of such improvements is doing away with 
this so-called “package-unit” for, electro-mechanical air condition- 
ing and using instead this three-piece system consisting of an 
overhead evaporator unit, à separate condenser unit and a separate 
‘ompressor-motor unit. 

Another recent development is the rotary inverter for supplying 
à. c. power to the car. (This will be described in detail in a later 
issue of the Railway Mechanical Engineer.) 


Electronic Filters 


The report describes three electronic air filters made respectively 
xy the Westinghouse Electric Corporation, the American Air 
Filter Company, Inc., and the Raytheon Manufacturing Company. 
(The Westinghouse units were described in the February, 1945, 
ind February, 1946, issues of Railway Mechanical Engineer and 
oe Air Filter unit in the November, 1945, and July, 1946, 

es. 

One of the Raytheon units is described in the report as follows : 

It is designed to clean 2,250 cu. ft. of air per min. Of this air 
about 500 to 600 cu. ft. are drawn from the outside through the 
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fresh air intake, fan, and mechanical pre-cleaner into the plenum 
chamber. In the plenum chamber the fresh air is mixed with air 
recirculated from within the car to make up the 2,250 cu. ft. of 
air per min. From the plenum chamber the air is drawn through 
the ionizer of the Precipitator where the air-borne particles re- 
ceive a positive electrostatic charge, and passes on through the 
collector cell plates where the positively charged particles are at- 
tracted to and collected on the negatively charged plates. The 
cleaned air is then drawn through the cooling unit by the fan and 
circulated throughout the car by the clean air duct and its distri- 
bution system.” 

The typical system, described above may be mounted in the top 
of the car near the vestibule. The actual installation location, of 
course, should be determined by the design features of the car 
in which it is to be used. Dimensions shown are approximate 
to give an idea of space requirements. It would be necessary 
that access space be available for removing the Precipitator for 
periodic cleaning. If desired a custom built unit could be designed 
with an automatic or semi-automatic cleaning mechanism as an 
integral part of the unit. 

The size of the power pack for supplying the high voltage re- 
quirements for the Precipitator for railway use would be such as 
to occupy about one cu. ft. of space. It consists essentially of a 
voltage doubler circuit using two Raytheon type 3B24 rectifier 
tubes, delivering 12,000 volts direct current to the ionizer and 
6,000 volts d. c. to the collector plates. Suitable control, indicat- 
ing, and protective devices are built into the power pack. 

A patented ionizer-collector cell combination is also included 
herein. Because of its unique design and construction it is pos- 
sible to effectively create a suitable ionizing field with voltages 
of 6,000 volts plus (above ground) and 6,000 volts minus. This 
enables a minimum of space to be used for the ionizer and col- 
lector cell assembly, as insulation requirements are reduced from 
those for the usual 12,000 volts above ground. It also reduces 
the space required by the power pack for the same reasons. 

Where an existing air conditioning system is now installed and 
it is desired to add Precipitator equipment for the removal of the 
fine dust and smoke particles, the Precipitator ionizer-collector 
cell combination and the power pack may be purchased separately. 
In this way, the utmost may be made of existing equipment and 
the minimum of new equipment will have to be obtained. 

It is generally agreed by the committee that air cleaning by 
electrostatic devices is probably the most effective means yet de- 
veloped for this purpose. The installation costs at this time are 
quite high in comparison with other car accessories, so much so 
as to question the advisability of installing a unit capable of pro- 
viding the degree of cleanliness obtained from this device. It 
may be justifiable from the standpoint of longer life in the up- 
holstery fabrics, draperies, and other decorative materials now 
being used in the modern post-war cars. 


Temperature Controls 


There are three classes of control for heating in general use, 
namely, “Low, Medium and High,” “Stepped” and “Cycling 
Modulations”; similarly for cooling there are two systems, 
namely, “Low, Medium and High” and “Modulated.” The re- 
port analyses these as follows: 

The conventional “Low, Medium and High” type of control is 
objectionable in either a heating or cooling system, as it is con- 
ductive to rather wide temperature variations in the passenger 
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zone due to “drifting”; it is uneconomical as more heat energy 
is expanded than necessary and, in the case of cooling, the hu- 
midity is substantially increased during the “Off” cycle. There- 
fore, serious consideration should be given to the replacement of 
this type of control. 

“Stepped” control of heating is predicated on utilizing the 
overhead heat of the modulated type as the base heat and bringing 
in the floor heat thermostatically in steps, as the outside tempera- 
ture continues to drop. In this manner, there is a continuous 
supply of the proper amount of heat to meet the demand and in- 
sure uniform temperature in all areas of the car. 

“Cycling Modulation” of heat control is predicated on supply- 
ing a number of impulses of steam to the heating system. During 
mild weather, these are frequent short impulses but as the out- 
side temperature becomes colder, the impulses are increased in 
duration, thereby increasing the supply of steam to meet the 
demand. ` To insure more uniform temperature conditions, the 
area of the car may be zoned with separate control for each zone, 
or the surface on one side of the car may be controlled inde- 
pendently of the other side to compensate for differences in sun’s 
effect. 

With “Modulated” cooling control, the compressor runs con- 
tinuously and the cooling effect is adjusted to suit the demand, 
either by varying the compressor motor speed or by “cutting in” 
and “cutting out” compressor cylinders. Both methods are in 
general use, although the method of cylinder unloading may result 
in slightly more machine vibration on light loads than the other 
method. It is also necessary with “modulated” cooling to section- 
alize the surface of the evaporator by providing separate expansion 
valves for each section and installing a solenoid valve in the liquid 
line to one section, so that closing of this valve reduces the active 
surface. A low-limit thermostat is also needed to cut off cooling 
in mild weather in the event of thermostat difficulties. 

Concerning humidity control, the report indicates that with a 
considerable number of passengers in the car, the addition of 
moisture is seldom necessary during the heating season and may 
be objectionable in extreme cold weather, because of sweating 
of the walls and windows. Reheating is referred to as the best 
means of obtaining humidity control in the cooling system. 

Special reference is made to “By product heat”, “Indirect beat” 
and “Radiant heat”. 

By-product heat is such as may be obtained from internal com- 
bustion engine jacket water. Indirect heat is that in which a heat 
transfer system is used to heat a circulating medium which dis- 
tributes heat throughout the car. Radiant heat is that which is 
derived from heating the wall surfaces and possibly the glass 
surfaces of the windows. 

Concerninng the need for uniformity and simplification of con- 
trols, the report states that serious consideration should be given 
to the simplication of temperature controls for two reasons, 
namely, ease of handling in interline service and to eliminate as 
far as possible failures due to the human element. 

With the advent of coast-to-coast movement of air-conditioned 
cars, it is rather difficult to train all the crews on the foreign 
lines in the handling of the various switches. Frequently, there 
are reported failures which later prove to be caused by improper 
setting of the switches. It is therefore desirable to consolidate 
the temperature control in a single switch having three positions, 
i. e., “Day, Off, Night”. The selection between cooling and heat- 
ing can be accomplished with thermostats in the fresh air stream. 
The day and night settings are necessary for two reasons, first, 
the night setting should be slightly higher than the day setting, 
because when coach passengers are sleeping, their metabolism is 
decreased so that, for a feeling of comfort, the temperature should 
be increased, and, second, in the event of a failure of any of the 
apparatus on the day position, the night position can be used for 
emergency protection. 


Filter Fires 


Concerning recommendations for instructions relative to dis- 
continuing the air circulating fan in the event of fire, the com- 
mittee is divided in opinion on the advisability of issuing such 
instructions. This constitutes an admission as to defects that 
exist in the system and thereby in the event of fire introduces a 
legal angle. 

It is the committee’s profound opinion that the best preventative 
of fire in air conditioning filters is cleanliness. Weekly cleaning 
of filters will eliminate the hazard. 


Elimination of Odors 


The report refers to several types of liquid deodorants whih 
have been marketed stating that these were either of the “per. 
fumed” masking type or the desensitizing type that deaden th 


olfactory nerves, thereby affecting the sense of smell. Thee | 


was likewise produced several devices that seemed to elimimte 
odors through the process of “ozonating” or “ionizing” the air. 
These methods appeared to aid in the contro! of odors, but they 
are not producing the effectiveness necessary and desirable. 

After considerable experimenting and checking of results, rail- 
road air conditioning engineers recognized the fact that the mot 
effective means of odor control was to provide adequate ventilata 

But if fresh air must be exclusively outdoor air, the condition 
load it imposes becomes prohibitive. In recent years, however, 1 
practical solution to this problem apparently has been found : 
is purifying and converting recirculated air to fresh air nz: 
amount that is sufficient to make up for the ventilation deficiexy, 
but without increasing the conditioning load. 

There is still much popular misconception about what cost- 
tutes “fresh air” and the necessity of outdoor air as a mes 
supplying oxygen. The ASH&VE guide has this to say ac 
oxygen requirements : 

“Contrary to old theories, the usual changes in oxygen ai 
carbon dioxide are of no physiological concern because they a 
too small to produce appreciable effects even under the worst o 
ditions of normal human occupancy. Only in such unusually air- 
tight enclosures as submarines and some air raid shelters need t 
increase in carbon dioxide and the reduction in oxygen k 
considered.” 

The amount of outdoor air that is ordinarily provided in a ral- 
way car is more than ample for oxygen replenishment. The need 
is not for more oxygen but for fresh air, that is, air that is w- 
contaminated or free of odors. Research conducted by the Nay 
proved that an air supply of one cu. ft. per min. per perm 
supplies more oxygen than is actually needed. Air is stale when 
it has an accumulation of odors, but not because it lacks oxyge. 
In other words, air is not really bad, it only smells bad. 

Air purification by carbon is a fairly recent development nz 
conditioning. (It was described in the July, 1946, issue č 
Railway Mechanical Engineer.) ; 

Reference to odor elimination in this report is concluded wt 
the statement that to date, this method of odor control seems to 
give the most promise of effectiveness. 


Mechanical Refrigerators 


For the purpose of food preservation the report states th: 
mechanical refrigeration can be used to replace ice in the prext- 
vation of food in dining cars and buffet sections of lounge or &- 
servation cars. From a design and operation standpoint, it 
desirable to use floor-mounted rather than overhead refrigerata 
units, as the former location is not only readily accessible for i- 
spection and adjustment of apparatus but there is no danger d 
dirt or cinders leaving the compressor and accumulating m the 
evaporator with resultant damage to the compressor. 

It is desirable to employ individual refrigeration units rather 
than a “multiplex” system for two reasons: First, in the event of 
failure of one unit, the commodity can be transferred to anothe' 
refrigerator without loss of food, and, second, where there 1 2 
appreciable difference in the temperatures of the commodity spats. 
there is difficulty in balancing the two systems ; also, in the evett 
of sudden loads in either refrigerator, there may be unsatisfactory 
temperature conditions until the compressor operation has 0° 
fied the load. 

Ice cream and frozen foods should be carried at a temperature 
of approximately 0 deg. F to plus 5 deg. F and meat and othe! 
foods at approximately 35 deg. F to 40 deg. F. 3 

The evaporator should be of the blast type to insure uniform 
air circulation through all zones of the commodity space. 

Where beverage cooling is required, the bottles should be placed 
on suitable racks beneath the outlet of the blast type evaporat. 

It is very important that the electrical load be reduced to? 
minimum and to accomplish this end the refrigerators shou 
provided with approximately 5 in. thickness of insulation m the 
walls. 

On the floor-mounted refrigeration units, when the condes: 
cooling air approaches large quantities, it may be necessary © 
provide floor openings at the larger units to admit outside a! 
and arrange vertical ducts for the discharge air and install 3 
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small roof-type exhaust fan and roof ventilator on the duct. The 
intake duct should be provided with intake grille and multiple 
damper, which can be closed in Winter time or a steam coil may 
be used to temper this incoming air to insure satisfactory opera- 
tion of the condenser. 

Consideration has been given by several of the railroads to the 
use of a. c. energy for the operation of these refrigeration motors 
and thus eliminate the brush and commutator troubles inherent 
with d. c. motors in this service. 

The freezing of ice cubes can also be arranged but the capacity 
of the refrigerating unit must be materially increased, thereby 
adding a heavy load on the electrical generating unit. Probably 
a more economical and flexible arrangement is to utilize cracked 
ice obtained from cakes of artificial ice carried in a separate 
refrigerator. 

Relative to drinking water cooling the report specifies that 
units for coach service should have a capacity of approximately 
three to four gal. per hr. cooled from 80 deg. F to 50 deg. F with 
an ambient air temperature of 90 deg. F on the cendenser. On 
dining cars, this capacity should be increased to approximately 15 
to 16 gal. per hr. and the unit arranged as a tank type cooler with 
two or more pressure type faucets. 

The report is signed by S. G. Peterson (chairman), superin- 
tendent car department, Seaboard Air Line; P. J. Callahan, elec- 
trical foreman, Boston and Maine; G. E. Hauss, electrical su- 
pervisor, Baltimore and Ohio; A. E. Voigt, car lighting and air 
conditioning engineer, Atchison, Topeka and Santa Fe; J. L. 
McMullen, electrical inspector, New York Central; W. J. Mad- 
den, electrical foreman, Pennsylvania; W. A. Woodworth, gen- 
eral inspector air conditioning and car lighting, Southern Pacific; 
G. F. Schaffner, general air conditioning supervisor, Chicago and 
Northwestern; D. F. Carter, assistant electrical engineer, Chi- 
cago, Burlington and Quincy; C. E. Foutz, assistant superinten- 
dent of yards, The Pullman Company. 


Discussion 


Following the presentation of the report, the Committee Chair- 
man added that designs have been made which simplify the clean- 
ing of Precipitron filters. A manufacturer’s representative ex- 
plained that the problem involved is to design a filter which can be 
placed in the space available. He added that in the Milwaukee 
car, cleaning is done automatically every eight hours, a procedure 
which avoids an accumulation of dirt on filter parts. The car, he 
said, is remarkably clean, that passengers comment on its cleanli- 
ness, and that cleaners going to work do not think the car has 
been in service. He also said it eliminates odors and all tobacco 
smoke. Questioned about the elimination of odors, he added that 
the car is equipped with Steri-lamps which produce a small ozone 
and that this may contribute to lack of odors. 

A question concerning direct humidity control received the 
reply that this requires reheat. Supplementing this statement, it 
was reported that the Santa Fe conducted a test on humidity con- 
trol with steam ejector equipment, in which the temperature of 
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the cold water pump is used as a control. With this arrangement, 
the system may start, under some conditions, when the car ther- 
mometer does not call for cooling ; this requires a limiting device. 
With this control system, the user states, the car stays well within 
the comfort zone. 

Another case was reported in which reheating was done by 
means of Freon with a hair-type humidistat used for control, but 
that this was constantly in trouble. The system used reheat but 
had a capacity of only 7 tons and this was not enough. 

Attention was called again to the Milwaukee Diesel-powered 
car which does use a humidistat and for which the relative 
humidity is maintained to 1 or 2 per cent. Mention was also made 
of a room car having a thermostat in each room, cool air being 
carried in the car ducts and thus brought to proper value by 
reheat. Reheat, it was claimed, is better than a humidistat for 
obtaining comfort. It was also stated that in cars with unit power 
plants on the Burlington, jacket water is used for reheat. 

The Baltimore & Ohio has one train equipped with humidstats 
in which the equipment is run continuously with the compressor 
slowed down, when the demand for cooling is low. The operator 
added that the hair-type humidistat used is very delicate. 

The question of possible filter fires raise several questions,— 
namely,—should the blower fan be stopped,—should it not be 
stopped,—should its operation be made automatic by photo-electric 
cells or by fused link,—or by instructions to train crews, and to 
what extent may the activated carbon filter contribute to fire 
started in the filter. The consensus of opinion indicated that 
clean filters were best insurance against fires and that the ques- 
tion should be considered juintly with the Safety Committee. 

Considering the elimination of odors, a railroad user stated that 
activated carbon does definitely remove odors and that no other 
means approaches this method of air purification. It was also 
said that masking chemicals were ineffective for odor elimination 
but that cleaning of filters and plenty of fresh air were of first 
importance. 


Application of Radio and 
Communication Systems 
to Rolling Stock 


During the past year the Committee on Application of Radio 
and Communications Systems to Rolling Stock has been repre- 
sented at all meetings of Committee 4, Radio and Allied Com- 
munications as Applied to Railroad Operations, of the com- 
munications Section. Committee Four also functions as Com- 
mittee No. 7—Railroads Radio Communications Services, Panel 
13, Radio Technical Planning Board. 

Practically all of the work of Committee Four this year has 
been along lines outside the sphere of interest of the Electrical 
Section so no report on these meetings has been included in 


this report. 
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As information, the report includes rules governing employees 
operating radio communication equipment on rolling stock. These 
were taken from a pamphlet presented by the communications 
Sections and are not reproduced here. 

A list of railroads which are actively engaged in testing train 
radio or inductive communication equipment or which are pro- 
ceeding with permanent installations is given as follows: 


—Inductive— 


7 Yard or 
Railroad terminal 
Atlantic Coast Line .................... ze 
Atchison, ka & Santa Fe ne 
Bessemer & Lake Erie .................. ai x 
Baltimore & Ohio ..................000. ae 
Chicago, Burlington & Quincy .......... 
Chicago, Milwaukee, St. Paul & Pacific .. 
Chicago, Rock Island & Pacific 
Denver & Rio Grande Western .. 
Florida East Coast ............. 
Gulf, Mobile & Ohio 
Great Northern 
acksonville Terminal Co. . 
uisville & Nashville 
Missouri Pacific 
Norfolk & Western 
New York Central . 
Northern Pacific ... 
Pennsylvania 
Pere Marquette ..................00.0.. 
Seaboard Air Line ......... : 
Terminal R. R. Assn. of St. Louis 
Union Pacific 


Road 
X 


Erie 


x: 
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Passenger Car Train Line Circuits 


The rapid increase in use of inter-car train line circuits for 
purposes of entertainment or communication in recent years brings 
about a need for standard plugs and receptacles to connect adjacent 
cars in a train. The growth of interchange of cars, as more 
through routes are established, further accentuates this need. 

Past experience with many different receptacles was reviewed 
and the conclusion reached that none met all requirements of 
this particular service. 

An analysis of the many various opinions on this subject was 
made by the committee which then drew up tentative specifica- 
tions which are published in the report. They are not included 
in this abstract since they were prepared for the purpose of 
giving direction to further work by the committee. 


‘Power Supply 


On December 11, 1944, Committee of the Communications 
Section, A. A. R. (J. L. Niesse, Chairman), met with the various 
manufacturers of radio and carrier type communication equip- 
ment, to which meeting this Committee was invited. Unanimous 
agreement was there reached between the communication manu- 
facturers and Committee 7, that 117 volts, 60 cycle, single phase, 
alternating current is to be the standard to which radio and 
carrier type communication equipment for railroad use will be 
built. The committee has worked entirely in accordance with 
this decision in developing the various methods of providing power 
for the communication equipment. 

Investigation of existing installations indicated that the average 
standby load is 120 watts continuous and the transmitting load 
is 347 watts intermittent. 

Performance records showed that the communication equip- 
ment is in service only 2.28 per cent of the total time between 
terminals, but in arriving at generator and battery sizes the 
committee used 5 per cent of the total time, which should amply 
cover any operating situation. 


Steam Locomotives 


The steam locomotive presents no particularly difficult prob- 
lems in providing 117 volt, single phase, alternating current, and 
the several ways in which this can be accomplished are set 
forth below: 

1—Apply additional turbo-generator to supply 117 volts, single 
phase, alternating current power, which would be used for com- 
munication equipment purposes only and be entirely independent 
of the present d.c. turbo-generator. This is a very desirable 
method if the present dynamo on the locomotive is of insufficient 
capacity to handle the additional load. It offers another distinct 
advantage in that the a.c. generator can be of considerably less 
capacity than a d.c. machine used for the same purpose as no 
conversion losses need be considered and no heavy starting cur- 
rents incident to rotating converters are involved. The com- 
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mittee estimates that a 500-watt, 117-volt, single-phase, ic 
turbo-generator is sufficiently large to supply current for ay 
of the communication equipment listed. The only serious di- 
advantage of such an arrangement is that two turbo-generatcr: 
must be maintained instead of one, with the consequent incre 
in maintenance expense. However, the committte definites 
recommends this type of power supply where the present turbine 
is of insufficient capacity to absorb the additional load Th 
estimated cost of providing this type of power supply, includig 
new turbo-generator, mounting bracket, piping, power wiring 
circuit breaker, and antenna mounting plate is $360.00 per ln: 
motive. This includes labor, but no overhead on either kbr 
or material. 


2—Use dual voltage turbo-generator to replace present turbix. 
Such an arrangement can be used to best advantage where ty 
present d.c. turbo-generator is too small and it is not desire 
to incur the additional maintenance expense incident to wiz 
two turbines. One company is now developing dual voltige 
machines to deliver 32-volt, d.c. and 117-volt, single-phase, % 
cycle, a.c. power. While no actual operating data is availa x 
dual voltage turbines for locomotive use the committee feck $x 
such machines should not present any problems in actual seve. 
The estimated cost of providing a new dual ‘voltage turbire t- 
gether with such other items as wiring, mounting bracket, c- 
cuit breaker, and antenna mounting plate is $460.00 per locamctr. 

3—Use present 32-volt, d.c. turbo-generator with conversa 
equipment to provide 117-volt, ‘single-phase current. To conis 
using this arrangement it must first be determined that tx 
present d.c. generator is of sufficient capacity successfully t 
absorb the increase in load. Not only must the generator har 
the necessary wattage capacity, but it must also have suficie: 
reserve to handle the starting current if rotating type conversic: 
equipment is used. Such starting currents are often 30 pr 
cent or more of normal running current, especially with dta 
motor type converters. A 1,000-watt d.c. generator is the mz: 
mum capacity which the committee considers it possible to wt 
successfully with this power supply arrangement. 


The voltage regulation on most rotary converters, except tr: | 


built with compensating fields, and which are inherently € 
regulating, is none too good. This is not serious on locom: 
where the input voltage is fairly constant, but should be ar- 
fully considered and investigated if this type of conversion equ 
ment is to be used on cabooses equipped with axle generatcrs 
Most rotary converters have ‘sufficient capacity to absorb # 
least 50 per cent overload for short periods, and the committe 
feels that any well designed converter of 300 watts rated capact? 
which has the proper voltage regulation will be satisfactory i 
any of the communication equipments listed. 

Another type of conversion equipment is the so-called electr= 
inverter, such inverters are of the vibrator type and one mam 
facturer states that their inverters can maintain a steady out? 
voltage of 117 volts with d.c. input voltages varying from 2 t 
48 volts at any load within the capacity of the inverter. Tt 
efficiency of the vibrator inverter is about 72 per cent throu- 
out the greater part of the load range, although some manutx: 
turers claim approximately 80 per cent efficiency. The efficiet! 
of the inverter is somewhat higher than that of rotating !* 
converters, which rarely have an efficiency of more than ~ 
per cent. 


One advantage of vibrator type inverters is that they have ™? | 
rotating parts and are considerably lighter than the rotary 1% 


They have been successfully used on aircraft and should be ats 
factory if proper care is used in selecting the inverter equipment 
The cost of the vibrator inverter is considerably less than 3 
of the rotating types. : f 

The estimated cost of applying power supply equipment ~ 
the converter type using the present direct current turbine * 
as follows: 


Conventional non-self regulating rotary converter ......-- $252 pee 
Self regulating type rotary converter .............600008 a bs tet 


Vibrator type inverter 


The above costs include power wiring, mounting brackets," 
breakers, etc. g Ts 
The committee recommends that all communication equip™": 
be installed on the locomotive proper if possible. This will elim: 
nate connections between engine and tank, and also long we 
leads and considerable conduit work. The committee w 
that this will not always be possible and that each class of wn 
motive will present different problems in locating the comm" 
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cating equipment and therefore, made no other recommendations 
than the above concerning the location of equipment. 

The committee recommends that an entirely separate conduit 
system be provided for the alternating current and radio fre- 
quency circuits. 

When locating antenna and other equipment on locomotives 
it must be remembered that standard railway clearance diagrams 
do not always reflect the minimum clearance under which the 
antenna must pass. Height of roundhouse doors, coal chute and 
water crane clearances must also be considered. 

In considering the application of 60-cycle alternating current 
on locomotives the possible interference with 60-cycle train con- 
trol equipment should be carefully investigated on railroads where 
such train control equipment is used or contemplated. It is 
the opinion of the committee that the possibility of interference 
exists and might become serious, should the frequency of the 
alternating current communication equipment circuits on the 
locomotive be within the range of 57 and 63 cycles producing 
a beat frequency which might result in a false clear cab signal. 
The train control grid circuits are very sensitive and may pos- 
sibly pick up stray 60-cycle currents from the communication 
equipment. 


Diesel Locomotives 


At present, Diesel locomotives in service have auxiliary power 
at 32, 64, and 112 volts direct current. The future will probably 
see the 112 volt equipment die cut as there is a trend toward 
standardization on 64 volts, though 32 volts may continue in 
use on small locomotives. 

Auxiliary power is obtained from a generator driven by the 
prime mover and is normally at about 37, 73, or 128 volts. Voltage 
variation is not so extreme as with axle driven generators be- 
cause the prime mover is usually operating when the locomotive 
is in service and communication will be required. However, 
the need for communication when the prime mover has failed 
should be considered and operation should be satisfactory at 
the lower voltage. 

Builders of Diesel locomotives were queried as to capacity of 
auxiliary power supply to handle a communication load at 600 
watts continuous and 1,000 watts transmitting. 

The replies received indicated that road locomotives have ample 
capacity while most switches have little or no exctss power. 

In general, there appear to be no particularly difficult problems 
in application of communication equipment to. Diesel locomotives. 
The power requirements should be reduced as developments con- 
tinue, permitting application to locomotives with little excess 
auxiliary power. 

Estimated cost of providing power supply equipment on switch 


Rallway Mechanical Engineer 
DECEMBER, 1946 


engines and single-end road engines is $250.00 per locomotive 
and on double-end road engines $400.00 per locomotive. 


Cabooses 


The caboose presents the most difficult problem of all for 
which to provide an adequate and reliable source of power for 
communication equipment. 

After determining the load for which power would be required 
it was necessary for the committee to study a variety of through 
freight train operations in various parts of the country to deter- 
mine the hours of caboose service and average caboose speeds, 
and obtain other data which would influence the amount of power 
required and that which it would be possible to obtain from an 
axle generator. 

There was such a wide variation in length of caboose runs, 
hours of service, and speeds, that the committee finally adopted 
the A. A. R. figure of 20.2 miles per hour as the average caboose 
speed and assumed that 16 hours would be the maximum time 
any caboose would be on the road between terminals where main- 
tenance attention was available. On this basis, sufficient equipment 
for a period of 16 hours’ operation is recommended, even though 
the caboose is equipped with an axle generator. This would 
provide protection in the event of belt or other generator trouble 
immediately after leaving terminal. 

The choice between equipping cabooses with axle generators 
or relying on storage batteries charged at terminals must neces- 
sarily lie with the individual railroad and be dependent upon 
the character of caboose operation. Generally speaking, cabooses 
on long runs will be mostly self-sustaining electrically if equipped 
with axle generators. 

On short runs the straight storage system will probably prove 
entirely satisfactory. 

Generating capacity in some form must be provided for all 
applications. Whether this is in the form of larger units’ at 
terminals or smaller axle units on cabooses can be decided only 
by the individual railroad involved, after carefully weighing 
initial and operating costs and all operating conditions. 

One of the major disadvantages of depending entirely upon 
storage batteries without axle generators is that it will be neces- 
sary to switch cabooses to predetermined tracks where charging 
facilities are available and leave them on charge a sufficient 
length of time to assure the battery being fully charged before 
departure. 

The primary current on cabooses must be direct current. A fter 
carefully considering all of the factors involved, the committee 
recommends the following as being the minimum generator and 
battery capacity to successfully meet the requirements of com- 
munication equipment on caboose cars: 
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Axle generator capacity ................. 2 Kw. 

Axle generator voltage .................. 40 volts d. c. 

Axle generator full load speed ........... 400 r. p.m. } When any con 

p ventional belt 

Axle generator maximum speed .......... 2,240 r. p.m. | drive is used 

Storage battery capacity ................ cel , or 25 
Edison 24 amp.-hr., rated at 
8-hour rate. is is equiv- 
alent to 280 amp.-hr. at 16- 
hour rate. 


For axle generator shaft taper, generator pulley and axle pulley 
specifications the committee recommends those included in the 
ETE Sections Manual of Recommended Practice, revision 
of 1939. 

A much smaller, lighter generator of equivalent capacity to 
the above could be developed if the speed were increased as this 
would be entirely feasible if the generator were driven with direct 
mechanical drive such as the Spicer. With this arrangement the 
full load generator speed could be approximately 1,000 r. p. m. 
and the maximum speed 4,000 to 4,500 r. p. m. The relation of 
generator speed to car speed would be determined by the drive 
gear ratios. 

One company has designed a new and unique generator equip- 
ment for caboose power, utilizing a belt driven, gear-in-head in- 
duction alternator driven from caboose axle by means of con- 
ventional belt drive. The alternating current is passed through 
a selenium type fan cooled rectifier, converted to d. c. then through 
cut-out relay to storage battery. Thus the frequency of the al- 
ternator is not important and the machine has the advantage 
of having no armature winding and a very simple field arrange- 
ment. None of these equipments are in actual operation and the 
committee, is, therefore not in a position to comment on its 
performance. 

A third possibility of providing power is from a small internal 
combustion engine, direct connected to either an a. c. or d. c. gen- 
erator and mounted on the caboose, either inside or outside. Should 
such a generator be used to generate single phase alternating 
current of the proper voltage, no storage battery would be re- 
quired except possibly a starting battery, which could also be 
used for field excitation and all of the problems incident to 
. terminal and road charging of such batteries would be eliminated. 
Of course, such an arrangement provides no protection in the 
event that the generating unit is disabled. The possibility of 
fire hazard is also present whenever gasoline is used as fuel. 
The possibility of using internal combustion engines for this 
service should be thoroughly explored as such engine generating 
units have been developed to a high state of reliability. Such 
units were used during tests on the D. & R. G. W. and proved 
very satisfactory and reliable. 

Should axle generators be adopted, the problem of how to 
drive such a generator immediately becomes apparent. The com- 
mittee has investigated three drives which have been developed, 
namely: The conventional flat belt with body hung generators 
such as used on most passenger cars, a drive which utilizes end- 
less “V” belts with idler pulleys, and a full mechanical drive. 

The conventional flat belt drive can be applied to most caboose 
trucks, but will require redesigning the brake beam to provide 
axle pulley clearance as it is essential that the axle pulley be 
mounted near the center of the car axle. Such drives do not 
function well in ice and snow which must be considered when 
deciding on the proper generator drive. Also, the slack action on 
long freight trains may result in breakage of belt. 

The drive developed, using the endless “V” belt, has proved 
successful on a number of applications driving a 400-watt gen- 
erator, and the manufacturer assured the committee that it would 
be satisfactory to drive a 2-kw. generator.: The drive can be 
applied to nearly all types of conventional caboose trucks without 
truck alteration and at a nominal expense. 

No authentic records were available as to the actual belt life 
obtained with this type of drive. 

The mechanical drive was designed for caboose service and is 
a modification of the passenger car generator drive developed by 
the same company. It requires a special journal box assembly 
and slight alterations to conventional axles. This drive offers 
some very interesting possibilities and the committee will investi- 
gate it fully and present its conclusion in a later report. None 
of these drives has been applied to cabooses to date. 

With any type of d. c. generator it will be necessary to convert 
the d. c. to single-phase, 117-volt, alternating current for the 
communications equipment, for which purpose either a vibrator 
inverter or rotary converter can be used. These were discussed 
in detail under steam locomotives. 
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The estimated cost of equipping a conventional caboose with 
complete power supply equipment for operating a 117-volt, single- 
phase, alternating current communications equipment using any 
of the combinations discussed above is as follows : 


With axle generator, lead batteries, non-self regulating converter, 


„and all wiring . .. SEEE T E A ne eae ne $1,311.00 
With axle generator, lead batteries, self regulating converter, and 
E T “13.20 ste ada Miyata A a cee SEE <... 1,600.00 
With axle generator, lead batteries, vibrator type inverter, and 
all Witting 6505258 2355.0 A EE EF ow oats 1,270.00 


No axle generator, lead batteries, non-self regulating converter, 


and all wiring... Be aie ag ad : 801.00 
No axle generator, lead batteries, self regulating converter, and 

all wiring hie pov EEE eae ae Fagg 1,090.00 
No axle generator, lead batteries, vibrator type inverter, and all 

WAITING elec A hey, oo AY eg Soe en Ee WE ee 760.00 


No cost figures have been obtained for the internal combustion 
engine generator type of power supply equipment, but these will 
be included in a later report. 

Battery boxes located under cabooses should be exceptionally 
well braced to protect batteries from damage due to excessive 
slack action. 

When any caboose is likely to operate in electrified territory 
with overhead trolley, some means of protecting the antenna 
from accidental contact with trolley must be provided. This can 
be done by using high voltage fuses and arresters in antenna cir- 
cuit or by grounding the antenna at nodal points. 

The problem of providing wayside battery charging facilities at 
terminals comes under the jurisdiction of the Electrical Section, 
Engineering Division, A. A. R., and the report of its committee 
on this subject is summarized with the other Engineering Division 
reports in this issue. 

The report is signed by R. I. Fort, (chairman), mechanical 
inspector, Illinois Central; D. F. Dunsmore, assistant electrical 
engineer, Chesapeake & Ohio; F. E. Gould, equipment inspector, 
New York Central; J. P. Kivlen, engineer maintenance of way 
and equipment, Northampton & Bath; Roy Liston, mechanical 
inspector, Atchison, Topeka & Santa Fe; L. J. Varbarg, air 
conditioning engineer, Missouri Pacific. 


Discussion 


The primary topic for discussion concerned the question of 
communication connectors between cars on passenger trains, the 
only space for the necessary connector above the vestibule being 
2% by 3% inches, and different railroads feeling that they wast 
from 3 to 48 wires. The number of wires required depends upon 
what circuits are to be included, i. e., whether the train will be 
equipped with telephone, public address system, wired music and 
radio, with or without selector switches in car compartments. The 
maximum is that in which such facilities are used on all cars, and 
the minimum that in which only a part of them are used on a few 
cars. Consideration was given to put such connectors under the 
coupler but this was thought inadvisable because it placed one 
electrical circuit at a distance from the others, putting one inside 
and one outside the vestibule. It was also suggested that brake 
control and communication circuits might be put in the same con- 
nector, but this was ruled out on the ground of interference. — 

The question for the need of a standard was also raised since 
various railroads will use a different number of wires. It was 
thought, however, that standard positions could be given in the 
connectors to circuit wires which would be used by all roads. Most 
of the representatives present seemed to feel that 12 contacts 
would be sufficient and it was finally agreed that the committee 
proceed to develop a plug which will meet space requirements 
and will include as many contacts as practicable. 

Under the subject of plugs and receptacles for radio and other 
appliances on cars, the report recommends standard receptacles 
for a. c. circuits and curved or round contact type receptacles for 
d. c. circuits. Following some discussion, these two recommenda- 
tions were deleted, substituting one that standard receptacles be 
used for both applications, and that those having 110 volts be 
stencilled to indicate the voltage. 

Discussion on caboose power supply revolved principally around 
a question of the supply voltage, i. e., whether it should be 12 
volts or 32 volts d. c., or 170 volts, 60 cycle a. c. The desirability 
of having radio tubes with 32-volt heaters was exp bat 
there appeared to be no unanimity of opinion concerning the mat- 
ter of voltage supply. 
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———_ NEW DEVICES 


Freight 
Car Truck 


The Scullin L-V truck cushions and con- 
trols both lateral and vertical motion, there- 
by helping to maintain constantly controlled 
truck alignment and reduce lateral impacts 
and lateral journal stresses. Lateral mo- 
tion is resiliently cushioned by the built- 
in lateral springs which function between 
the side frame and the bolster. Vertical 
motion is cushioned and controlled by 
snubbing elements actuated by the lateral 
springs. Variable or constant frictional 
snubbing can be provided to control the 
action of the load-bearing springs. 

The lateral box-shaped spring housings 
are cast integral on each side of the bolster 
at the side-frame location, and a vertical 
partition divides each housing into two sec- 
tions for spring seats. The lateral coil 
springs are placed in each section, seated 
in a fixed position. Friction snubbing caps 
over the ends of the springs are inserted 
into the open end of the housing section 
and move freely in a lateral direction. Their 
outer surfaces contact hardened-steel wear 
plates, applied on the inner surfaces of the 
side-frame column flanges. 

To assemble, the lateral springs and 
friction caps are inserted into their hous- 
ings, and a standard bolt is applied laterally 
through the caps to compress the lateral 
springs sufficiently to permit the bolster to 
enter the side frame. The bolster is then 


raised to a position that will allow the 
removal of the assembly bolts, and the 
truck is assembled in the conventional way. 
To disassemble, the bolster is raised enough 
to remove the vertical springs, and then 
lowered sufficiently to apply the assembly 
bolts. | 

These L-V trucks are manufactured by 
the Scullin Steel Company, St. Louis, Mo. 
Their weight is said to be comparable to 
that of a conventional truck, and roller 
bearings can be applied if desired. 


Diesel 
Locomotive Cleaner 


An antidote for fires on Diesel locomotives 
is good housekeeping and cleanliness not 
only in enginerooms but on underneath 
parts such as trucks, motors, fuel tanks, 
etc, where oil-filled dust and dirt ac- 
cumulate. A vacuum syphon-jet cleaning 
system, non-electric, with no moving me- 
chanical parts, that gets this dirt, oil, etc., 
quickly out of the electrical equipment 
and exhaust chambers has been developed 
by the Woodruff Ball Joint Company, Chi- 
cago. 

This equipment uses a dielectric fiber tool, 
on an extra long shaped tube, to reach 
distant parts. It gets oil-soot accumulation 
out of the crank cases with a special steel- 
shaped tool. It is supplied with a neoprene 


Cutaway view of the Scullin L-V truck showing the laterial and vertical control assemblies 
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Woodruff vacuum-jet equipment may be sus- 

pended from a window or door grab rail while 

cleaning oily dirt accumulations from Diesel 
locomotives 


rubber dust tube, to carry the dirt, etc., 
into a can or receptacle, outside the car. 
The equipment weighs little, is easily car- 
ried about and may be hung either on the 
window sill of locomotives or grab-iron rail 
at the door, as shown in the illustrations. 

The operation is by air pressure through 
inlet jets which convert the pressure into 
a powerful suction. This is a two-purpose 
system, since by turning the valve cock 
handle, the equipment will blow. 

This device is easy to operate and main- 
tain, saves labor hours, reduces fire hazards, 
and is ready to use in all kinds of weather. 
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Necessary assorted tools are supplied, also 
two lengths of 1 in. vacuum hose, an adapter 
hook and a neoprene rubber dust tube. 


Plugging Switches 


A line of oiltight and dustproof plugging 
switches for flange and surface mounting 
has been announced by the Control Division, 
of the General Electric Company. The new 
switches are designed to remive plugging 
power from a motor at the correct moment 
to keep the motor from restarting in the 
reverse direction. The flange-mounted 
form is for built-in applications, the sur- 
face-mounted type for general purpose use. 

Contacts in the new switches are of silver, 
and can handle directly the coil current of 
a 150-amp. contactor. This eliminates the 
cost of interlocking relays on starting pan- 
els in most applications. Clean contact sur- 
faces are maintained by the wiping action 
which results from the use of a spring- 
bronze contact strip. Adjustment cf con- 


Two views of the flange-mounted switch, 
cover on and cover removed 


tact operating speed can be easily made by 
changing the tension of two springs with 
a screwdriver. 

The switches are provided with grease- 
packed ball bearings for operating the shaft 
and magnet assembly. The Alnico magnet 
assembly with its operating arm provides 
the forces for operation of the contacts 
without the use of frictional parts or 
clutches, thereby reducing maintenance. 
As a guard against entrance of oil or dust, 
gaskets are used under the cover of the 
switch and around the shaft. 

A lockout device can be provided which 
releases the lockout latch and permits nor- 
mal operation of the switch when the 
motor is connected to the line. On appli- 
cations which require turning over the 
driven machine by hand. the lockout de- 
vice protects the operator by acting as a 
guard against accidental starting. 

The maximum continuous rotating speed 
of the new switches is 1,800 r. p. m. Two 
sizes of springs provide for adjustment of 
contact operating speed over ranges of 40 
to 140 r. p. m. and 140 to 750 r. p. m. 
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Ball Bushing 
For Linear Motion 


To give linear-motion installations the same 
comparable advantages that have resulted 
from the application of ball bearings to ro- 
tary motion, a ball bushing has been de- 
veloped by the Thomson Industries, Inc., 
2905 Review avenue, Long Island City 1, 
N. Y. In addition to the reduction of 
wear, friction and maintenance afforded by 
all types of friction bearings, these bush- 
ings offer a solution to two problems in- 
herent in the use of plain sliding bearings. 
The oil film over the exposed surface of 
the shaft, upon which the plain bearing’s 
operation depends, deteriorates due to oxi- 


~~ 
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The ball bushing for linear motion 


dation and becomes gummy and grit-laden. 
Plain bearings require a large length-to- 
diameter ratio, which can be reduced a 
sizeable amount by the free-rolling ball 
bushings. 

This device is basically for anti-friction 
linear or reciprocating motions. Relative 
motion between the bearing and the shaft 
will cause the balls to slide with resulting 
wear. As a result, the standard design is 
not generally recommended fot supporting 
a member that both rotates and reciprocates. 

There are three or more oblong circuits 


of balls, depending on the shaft diameter, 
and each circuit has the balls in one of its 
straight sides in bearing contact between 
the inner surface of the sleeve and the 
shaft. The lodd is rolled along the balls 
in this portion of the track. The balls in 
the remainder of the circuit are free to 
roll in the clearance provided in the sleeve, 
A retainer is interposed between the sleeve 
and the shaft which guides the balls in the 
proper path and prevents their falling out 
when bushing is removed from the shaft. 

Round ball bushings are available for 
shaft sizes from % in. to 4 in. Rated static 
load capacities vary from 22 lb. to 4760 
lb., and rolling load capacities from 13 1b. 
to 4300 Ib. Special shapes, such as square, 
angular, or oblong can also be furnished 
on an experimental basis. 


Car Wheel Boring 
and Turning Mill 


The Cincinnati Hypro Automatic Boring 
and Turning Mill for machining rolled-steel 
car wheels is designed to turn out accurate, 
well-balanced, highly finished wheels at 
the rate of approximately six wheels per 
hour. Some of the features of this machine 
include an entirely new wheel-chucking 
method, the machining of all parts of the 
wheel simultaneously, and the use of elec- 
troncially controlled thymatrol motors. 
The chuck for holding the wheel in 
position on the table allows the hole to 
be free so that the boring of the center 
hole in the wheel can be done simultaneously 
with the rim, flange and tread. This ar- 
rangement centers the wheel so that after 
machining, the wheel is balanced in rim 
thickness. As all the jaws on the chuck 
are operated from one central lever, the 
time required for chucking is kept low. 
The machine is fully automatic. The 


A rough wheel in place in the three-jaw chuck of the Cincinnati car-wheel mill—The 


tools 


are in their starting positions 
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The difference in finish on wheels turned by the plunge-cut method on the left, and by 
the contour-generated cut on the right 


operator picks up the wheel with a hoist 
that is mounted on top of the machine. 
The wheel is lowered until it rests on the 
chuck seats, at which time the operator 
moves the lever which operates the hy- 
draulic mechanism and the chuck jaws con- 
tact the wheel and lock it securely to the 
table. à 

At this time the operator presses the 
automatic button on the machine and the 
four heads, namely, the boring and facing 
head, the rim-turning head and the two 
side heads, all traverse in to contact the 
wheel. These heads then go into a feed 
change, feed through their operation, and 
automatically return to their starting posi- 
tion. 

Carbide tools with high negative rakes 
are used for all turning operations, while 
the tools of the boring and facing head are 
of high-speed steel. All cuts are contour- 
generated to give finer finishes as well as 
greater accuracy. 

From a glance at the illustration of the 
machine, the functions and locations of 
the various tools can be seen. The high- 
speed-steel tools for facing the hub and 
for boring the hole in the hub are contained 
in the boring-and-facing head. The upper 
tool on the right faces the rim; the lower 
tool rough faces the tread down to and 
half-way around the flange where it meets 
the lower tool on the left which faces the 
bottom and undercuts the back of the 
flange. Finish cutting of the tread is 
done by the center tool on the left, and the 
radius is cut on the tread by the tool on 
the upper left. 

The boring and the rim-turning heads 
are equipped with thymatrol motors, elec- 
tronically controlled, and are screw oper- 
ated. Both side heads have General Elec- 
tric contouring attachments for the taper 
and contour on the tread and flange of the 
wheel. The traverse and feed motion to 
all heads are obtained through electronically 
controlled motors mounted individually on 
the heads. 

The machine is driven by a 100-hp. 
main-drive motor and has table speeds of 
5 to 25 r. p. m. The complete machine is 
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electronically controlled for lower main- 
tenance and better operation. All gears 
and shafts are mounted in anti-friction 
bearings and are preloaded for greater 
accuracy. The hydraulic cylinder for op- 
erating the chuck is mounted on the bottom 
of the spindle under the bed of the machine. 
The machine is arranged to take wheel 
sizes from 33 in. to 40% in. inclusively, 
but can be furnished for other wheel diam- 
eters. It is a product of the Cincinnati 
Planer Co., Oakley, Cincinnati 9, Ohio. 


Hot-Journal 
Alarm System 


The Fenwal journal alarm is designed to 
detect an overheated box before serious 


The journal alarm panel showing indicator 
lights, test buttons, and buttons for locating 
the defective box 


trouble develops by giving a visible ani » | 
audible warning in the locomotive ani z 

the car concerned. Unnecessary delay z 

locating hot boxes is avoided by the px: 

buttons in the control panel for finding t 

bad box. 

The critical detecting unit is a therm 
switch which is rugged, -dust-proof, mois- 
ture-proof, compact, and fully enclosed. Tx 
alarm panel actuated by the thermoswitc: 
may be installed at any convenient point i 
the car or locomotive. Normally a gra 
light will show, indicating that all detector 
are closed and that the wiring is comple: 
When a dangerous temperature rise occu 
a red light goes on and a buzzer som 
Grounds are detected by a yellow ligt 


y 


The Fenwal thermoswitch is rugged, com! 

and fully enclosed—It actuates the alarm p! 

which may be installed at any converiett 
point in the car 


which is energized when grounds oc 
Test buttons are included for checking tt | 
alarm and the ground detector. 

Two systems are manufactured by For 
wal, Inc, Ashland, Mass. For traits o 
fixed consist the all-electric type 1$ “° 
This type has a single pair of wires ru- 
ning through the cars carrying the me 
circuit in series through the alarm MN" 
in the various cars to the locomotive. © 
locomotive unit monitors the entire (3 
and the car units monitor all the indivi 
journals, f 

For cars not on permanent assignment, 
the electro-pneumatic system 1$ U rs 
air signal line transmits the alarm to 2 | 
cab. An electro-pneumatic timer s st 
alarm through the air-signal line m a 
code desired. Seen 

Equipment for these systems 's furnish | 
for 32, 64, or 110 volts. Ground-shi 
conductors are used for all wimg. 
connectors to the truck receptac's < 
waterproof and flexible, and offer A 
pediment to the rapid change of axles | 
trucks. 
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LIMA LOCOMOTIVE WORKS 


It’s the “KNOW HOW” here... 


The engineering knowledge and experience 


that go into the preparation of the original 
design determine the efficiency of the loco- 
motive when it is put in service. 


To this basic knowledge Lima adds 


careful adherence to exact dimensions and 


December, 1946 


... that 


specifications during construction. It is 
through such attention to detail that Lima 
has earned for itself its enviable reputation 
as a builder of long-life, economical power 
. . . power that is capable of hauling heavy 
loads at the sustained speeds that modern 
operational requirements demand. 


> INCORPORATED, LIMA, OHIO 


BRINGS 
RESULTS 


—— NEWS — 


J. J. Pelley Dies 


Joun J. PeLLEY, president of the Asso- 
ciation of American Railroads since its in- 
ception in 1934, died in Washington, D. C., 
on November 12. Mr. Pelley was 68 years 
old. He had entered the hospital a couple 
of weeks previously for a check-up and 
underwent a minor operation a few days 
prior to his death. He entered railroad 
service in 1899 and was chief executive of 
two railroads—first, the Central of Georgia 
and, then, the New Haven—before he went 
to Washington to head the A. A. R. 


SKF Railway Service 
Silver Anniversary 


On October 22 and 23 the SKF Indus- 
tries, Inc., Philadelphia, Pa., commemorated 
the twenty-fifth anniversary of the intro- 
duction of its spherical roller-bearing jour- 
nal equipment to American railroads. In 
November, 1921, it equipped six passenger 
cars of the Pennsylvania Railroad with 
these bearings and the cars are now being 
retired from service after a quarter of a 
century of operation. Fifty-two bearings 
were used in the first installation and of 
these 17 are still in operation, having trav- 
eled more than 2,600,000 miles. Following 
this first installation, the Pennsylvania in 
1926 ordered roller bearings for 166 more 
cars. Since that time these bearings have 
had a wide variety of applications on cars 
and locomotives. 

The anniversary commemoration also 
marked the introduction of an improved 
journal-box design. Visitors made a trip 
through the plants in Philadelphia and were 
particularly impressed by a new production 
line operation for the manufacture of jour- 
nal boxes, the objectives being to use a 
minimum of manual handling and also to 
build a better box in less time and at lower 
cost. 

William L. Batt, president of SKF, and 


the oldest employee in point of service, flew 
back from Europe to act as host to a large 
number of railroad officers and railway sup- 
ply manufacturers, most of whom re- 
mained over for the second day to make an 
inspection of the “ship preservation pro- 
gram” and witness other demonstrations in 
the Philadelphia Navy Yard. 


A. R. C. I. to Study Equipment 
and Loading Problems 


Tue American Railway Car Institute 
has announced the formation of a research 
“team” of four engineers and transporta- 
tion specialists to study railway equip- 
ment and car-loading problems related to 
the efficiency of the nation’s freight trans- 
portation services. 

S. M. Felton, president of the Institute, 
said the following four specialists have 
been retained by Palmer C. Putnam, the 
Institute’s consulting engineer, to serve as 
advisory aides. Frederick C. Lindvall, 
dean of engineering at the California Insti- 
tute of Technology; Cylde C. Seney, sen- 
ior staff engineer, of Booz, Allen and 
Hamilton, New York industrial engineers ; 
Lawrence G. Hecker, design engineer, and 
George P. Baker, James J. Hill Profes- 
sor of Transportation at Harvard Uni- 
versity and transportation consultant. for 
railroads, as well as a member of the Trans- 
portation and Communications Commission 
of the United Nations. 


C. N. J. Receives Diesel for 
Suburban Service 


A 2,000-Hp. double-end Diesel-electric 
passenger locomotive, especially designed 
for suburban service, was accepted from the 
Baldwin Locomotive Works by William 
Wyer, chief executive officer of the Central 
of New Jersey at a ceremony at Eddystone, 
Pa., on November 6. The use of this new 
type of locomotive, Mr. Wyer said, marks 


Orders and Inquiries for New Equipment Placed 
Since the Closing of the November Issue 


Locomotive ORDERS 


Road No. of locos. Type of loco. Builder 
Atchison, Topeka & Santa Fe .... 4  6,000-hp. Diesel-electric road....American Loco. Co, 
4 : 6 6,000-hp. Diesel-electric road. ...Electro-Motive 
Minneapolis & St. Louis .. pee 11 1,000-hp. Diesel electric road....American Loco. Co. 
Southern Pacific ......... RDS 20 6,000-hp. Diesel electric frt. ..... Electro-Motive 
FREIGHT-CAR ORDERS 
Road No. of cars Type of car Builder 
Atchison, Topéka & Santa Fe 250 SO-ton box! n aAa Pullman-Standard 
Chesapeake & Ohio .._......... 10 n AA EAEE TT Co. shops 
Chicago, Milwaukee, St. Paul & 
A T EEA ERON 1600 50-ton box ........... . shops 
2,000 50-ton gondola ....... o. shops 
500 50-ton hopper .......... . shops 
150 70-ton covered hopper ..Co. shops 
cK : 25 Caboose: orsi scan tiete dase san . shops 
Louisville & Nashville .......... 300 50-ton flat Greenville Steel Car 
Minneapolis & St. Louis ........ 600 50-ton box General American 
Norfolk & Western ............. 250 50-ton box . -Pullman-Standard 
Radii iaee AR 1,0002? 50-ton box Co. shops 
Eon 253 ‘al Co. shops 
Seaboard Air Line .............. 150 = 70-ton 
Union Pache seen cass os mean 1,000 70-ton 


1 For deliver: 
Locomotive and earl; 
three-unit 4,050-hp, 

2 Cost, $4,250,000. 

3 Cost, $140,000. 
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the first time any railroad has used such a 
large type Diesel-electric engine in subur- 
ban passenger service. The locomotive, the 
road’s first Diesel-electric passenger locom- 
tive, also marks, according to Mr. Wye, 
another first for the Jersey Central in tx 
employment of Diesel-electric motive power 
It was in 1925 that the Jersey Central te 
came the first railroad to use Diesel-electri 
motive power by placing in service a switch- 
ing locomotive of that type at its Brony, 
N. Y., terminal. The switching locomotive 
is still in use at that terminal and since 19% 
the road has added 30 more Diesel-clectri 
switchers to its roster. 

Because of continued labor troubles in the 
coal fields, Mr. Wyer further stated that 
“the aim of the Jersey Central Lines man- 
agement is to give the railroad complete 
independence from the use of bituminous 
coal and we will continue to replace bitumi- 
nous-burning locomotives with oil-burning 
Diesel-electric locomotives as rapidly 3 
possible.” 

The new locomotive has been name 
“Frank L. Perkins” after an employee who 
was killed in the invasion of Normant. 
Two other Diesel-electric passenger lo- 
motives, delivery of which is expected fron 
Baldwin before the end of the year, w? 
also be named for Jersey Central employe: 
killed in the recent war. 


Yard Radio on the U. P. 


Tue Union Pacific has installed very 
high frequency radio for two-way cot- 
munication between two yard offices até 
several Diesel switching locomotives 1 
its Kansas City, Kan., yards. This instal 
lation has resulted in much time bis 
saved in the dispatching of switching lo 
motives over many miles of yard track 
in this industrial area, and has eliminate! 
the necessity of crews having to call "m 
by telephone for switching instructions. 

The radio equipment is designed f“ 
operation on a frequency-modulated char- 
nel of 161.85 megacycles, and includes 2° 
unattended fixed station, designated KRUP 
(Kansas Radio Union Pacific), which $ 
comprised of a transmitter and receiver 
a case at the base of a 100-it. floodlistt 
tower at Fairfax yard. The antenna 10 
this station is mounted on top of th 
tower. The range of this fixed-statt 
equipment is from 12 to 15 miles. Rati 
operation in both directions from the fixed 
station is from two remote control points 
A seven-mile telephone circuit connects te 
equipment in the yardmaster’s office w 
the fixed station. ` Wats 

Final plans call for the installation ° 
50-watt, two-way radio units on 16 Die 
locomotives. f 

The installation was placed in sem“ 
at a cost of $25,000, under the juriste 
tion of G. R. Van Eaton, superint 
of telegraph. The major items of rail 
equipment were furnished by the 
Manufacturing Corporation, Chicago. 


loal Engine 
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POPPET VALVES 


will increase power of 


underboilered 


The fact that a certain class of locomotive is 
deficient in boiler capacity is an added and 
compelling reason for seriously considering 
installation of the Franklin System of Steam 
Distribution. 

The Franklin System materially increases 
the horsepower which can be produced from 
a given quantity of steam. Using poppet 
valves in place of piston valves, it increases 
the efficiency of transforming steam into 
horsepower — will produce, for the same 
boiler output and for the same fuel con- 


locomotives 


sumption, 19% to 30% greater maximum 
power, depending on locomotive design. 

This increased capacity may well be the 
extra power needed to permit an under- 
boilered locomotive to take its place in 
regular service — either freight or passenger. 
If so, conversion to poppet valves will be 
one of the most worthwhile investments you 
can make. 

May we show you what can be done with 
locomotives which you consider deficient 
in boiler capacity? , 


FRANKLIN RAILWAY SUPPLY COMPANY, INC. 


NEW YORK e CHICAGO e MONTREAL 


STEAM DISTRIBUTION SYSTEM * BOOSTER * RADIAL BUFFER * COMPENSATOR AND SNUBBER ° POWER REVERSE GEARS 
AUTOMATIC FIRE DOORS ° DRIVING BOX LUBRICATORS ° STEAM GRATE SHAKERS ° FLEXIBLE JOINTS ° CAR CONNECTION 


December, 1946 6 


NaTIONAL PNEUMATIC ComMPANY.—Paul 
H. Maurer, formerly research engineer, has 
been appointed chief engineer in charge of 
all production engineering, research and de- 
velopment, for the National Company. John 
R. Newkirk, former chief engineer in 
charge of production engineering, research, 
and development, has been elected vice- 
president in charge of all plant operations 
of the National Pneumatic Company, Rah- 
way, N. J. 

John R. Newkirk, after spending five 
years acquiring practical shop experience, 


John R. Newkirk 


entered the engineering department of the 
Baltimore & Ohio at its Newark, Ohio, 
terminal. He subsequently joined the 
Jewett Car Company at Newark, where 
he served as car designer, chief draftsman 
and superintendent of shops, respectively. 
In 1919 he became associated with the sales 
department of National Pneumatic. 


+ 


UNITED STATES STEEL CORPORATION. — 
Dr. J. B. Austin, assistant director of the 
Research Laboratory of the United States 
Steel Corporation of Delaware, at Kearney, 
N. J., has been appointed director of the 
laboratory succeeding Dr. John Johnston, 
retired. 


+ 


TIMKEN RoLLER BEARING COMPANY.— 
Russell P. Proffitt, Chicago divisional man- 
ager of the Timken Roller Bearing Com- 
pany, has been appointed district manager, 
with headquarters in Washington, D. C. 
H. B. Lilley, development engineer on alloy 
mechanical tubing, has been appointed dis- 
trict manager of the steel and tube division, 
with headquarters in Houston, Tex. 


+ 


Liguip CONDITIONING (CORPORATION. — 
The Liquid Conditioning Corporation of 
New York has announced the following 
appointments in its engineering, sales and 
service field forces: Ira J. Bready, district 
manager in the Cincinnati, Ohio, territory ; 
B. F. Soffe, district manager in the lower 
Michigan district, with headquarters in 
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Detroit, Mich., and H. H. Morrison, dis- 
trict manager in the central and lower south, 
with headquarters in Chattanooga, Tenn. 

+ 


GENERAL ELecTRIC ComPAany.—The Gen- 
eral Electric Company has purchased from 
the Reconstruction Finance Corporation the 
Ft. Wayne, Ind., plant, which it operated 
during the war. 

T. F. Perkinson has been appointed as- 
sistant manager of the transportation engi- 
neering division of the General Electric 
Company at Erie, Pa. Mr. Perkinson, a 
graduate of Rensselaer Polytechnic Institute 
in 1924 as an electrical engineer, joined Gen- 
eral Electric’s transportation divisions in 
1925, working principally on the develop- 
ment of the Diesel-electric locomotive. 


Tuco Propucts CorporaTion.—The Tuco 
Products Corporation has announced that 
A. H. Adkins will sell and service Tuco 
specialties in the southeastern territory. Mr. 
Adkins’ headquarters will be at 7347 Wis- 
consin avenue, Bethesda 14, Md. 

+ 


AMERICAN BRAKE SHOE ComPANY.—The 
American Manganese Steel division of the 
American Brake Shoe Company, Chicago 
Heights, Ill., has announced the following 
appointments: A. R. Sittig, manager of 
manganese steel sales and E. L. Quinn, 


assistant vice-president in charge of welding - 


products, both with headquarters in Chicago 
Heights, and E. J. Nist, assistant vice- 
president, with headquarters in New York. 


AMERICAN BRAKE SHOE COMPANY.— 
Construction has been started on a new 
American Brake Shoe Company plant in 
Niles, Ohio, for the manufacture of rail- 
road journal bearings. The new plant, 
scheduled for completion in six months, will 
consist of a foundry and machine-shop 
building, and will be operated by the Na- 
tional Bearing division. 

+ 

NationaL Tuse Company. Henry J. 
Wallace has been appointed general man- 
ager of sales of the National Tube Com- 
pany, a subsidiary of the United States 
Steel Corporation, succeeding W. F. Mc- 
Connor, whose election as vice-president of 
sales was reported in the September issue. 

® 


NATHAN MANUFACTURING COMPANY.— 
Paul Sarles has been appointed mechanical 
engineer of the Nathan Manufacturing 
Company, New.York. Mr. Sarles was for- 
merly associated with the Lima Locomo- 
tive Works and the Chicago, Burlington & 
Quincy. 

; + 

GraysBar Exectric Company.—Edward 
R. Yonkers, former assistant district man- 
ager, has been appointed Wolverine district 
manager of the Graybar Electric Company, 
with headquarters in Detroit, Mich. A. R. 
Maynard retired. 

John E. Fontaine has been appointed 
manager at Houston, Tex., and Lynn A. 
Haley succeeds Mr. Fontaine as manager 
at Beaumont, Texas. * 


MontreaL Locomotive Works, Lrp.— 
Hagbart Johnsen has been appointed me- 
chanical engineer of the Montreal Loco- 
motive Works, Ltd. Mr. Johnsen is a 
graduate of the Norwegian Technical uni- 
versity (1926), with a degree in mechanical 
engineering. He joined Montreal Locomo- 
tive in 1928, and until his appointment as 
mechanical engineer, served as designing 
engineer and plant engineer. 

+ 

INTERNATIONAL NICKEL Company.—]/, 
E. Fifield, formerly with the United States 
Naval Research Laboratory and the Amer- 
ican Brake Shoe Company, has joined the 
development and research division of the 
International Nickel Company, with head- 
quarters at 75 Pearl street, Hartford, Conn. 

+ 

Oxonite Company. John L. March, 
recently returned from service in the United 
States Navy, has been placed in charge of 
insulated wire and cable sales for the 
Okonite Company in the new sales office 
at 417 Merchants Bank building, Indianapo- 
lis 4, Ind. 

+ 


AMERICAN STEEL Founpries.—Walter H. 
Baselt and David M. Light have been ap- 
pointed mechanical assistants to G. H. Sny- 
der, vice-president in charge of railway 
sales for the American Steel Foundries. 
Mr. Baselt was formerly mechanical as- 
sistant to the vice-president in charge of 
product engineering and Mr. Light served 
the company as sales engineer. 


+ 
BaLowın Locomotive Works.— W. 
Metzger, vice-president in charge of 


operations at the Eddystone, Pa., division 
of Baldwin, has been appointed a director 
to succeed Charles L. Stillman, resigned. 
Elmer A. Mulson, sales engineer with the 
Barney Machinery Company, Pittsburgh, 
Pa., for the past ten years, has been ap- 
pointed manager of the Pittsburgh district 


A 


Elmer A. Mulson 


office of Baldwin. Mr. Mulson will rep™: 
sent the company in its sales of steam a | 
Diesel-electric locomotives, testing z 
chines, industrial presses, marine propeller 
and alloy castings. 
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The Two Tennesseans 


More than five years of operation in heavy-duty fast passenger service 
—with availability records of 100% and 99.6% —that’s the record 
set up by two General Motors Diesel locomotives hauling the two 
Tennesseans on the Southern Railway System since May 1941. 


Since this is plenty of time to test any locomotive, let’s look at the indi- 
vidual records of these two Diesels, hauling 13-car trains in and about 
the rugged Tennessee mountains. 


NUMBER 2900 has a perfect record. It has met its total 
assigned mileage for 63 months — 100% of the time — 
didn’t miss a single trip. This locomotive ran up a grand 
total of 1,077,588 miles, an average of 17,105 miles 
per month. Finally it was called in for a look-over and 
possible repair, although it did not break down. 


NUMBER 2901 has a near perfect record. It has been 
available 99.6% for its assigned mileage during the 
63 months. This locomotive has accumulated 1,073,608 
miles — no mileage missed on account of mechanical 
trouble, and is still in service at this writing. Monthly 
average, 17,041 miles. 


These brilliant records are just about tops — yet indicative of the splen- 
did service rendered by all General Motors Diesels. For these Diesels 
are designed and built by Diesel locomotive specialists — produced in 
America’s best equipped completely-Diesel locomotive plant. 


YOUTHFUL IN STAYING POWER M VETERANS IN PERFORMANCE 
LOCO! EOTIVES 


Exceptionally large die space adapts machine to a wide variety of set-ups 


LEADING RAILROAD SHOPS AND CAR BUILDERS USE 


BEATTY 


BEATTY NO. 11-B 
MULTIPLE PUNCH AND 
SPACING TABLE 


A BEATTY heavy duty punch, equipped with special 
tools, can handle the most complicated punching and slotting 


requirements in one pass through. 


It is an important unit in 


the complete line of BEATTY-ENGINEERED punches, presses, 
shears, bull-dozers and spacing tables extensively used in your 


industry. When you have a heavy metal working problem to 


solve let us give you the benefit of our long and intimate expe- 


rience in your field. 
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INDEPENDENT PNEUMATIC Too. Com- 
PANY.—W. C. Rush, sales and service engi- 
neer at St. Louis, Mo., for the Independent 
Pneumatic Tool Company, Chicago, has 
been appointed manager of the company’s 
branch at Pittsburgh, Pa. H. C. Brown be- 
comes manager of the new branch office at 
426-428 Elm street, Cincinnati, Ohio. 


+ 


Snap-On TooLs Corporation.—Milton 
B. Steinmetz, manager of railroad sales for 
the Snap-On Tools Corporation, has been 
appointed also industrial sales manager, a 
newly created position. 

+ 

HEyYwoop-W AKEFIELD COMPANY.—Ken J. 
Conway has been appointed sales represen- 
tative in the Chicago office of Heywood- 
Wakefield Company. 

+ 


GENERAL Motors Corporation.—H. B. 
Ellis, director of parts and service of 
the Electro-Motive division of General 
Motors Corporation, has been appointed as- 
sistant to vice-president of G. M. C. The 
position of director of parts and service of 
the Electro-Motive division has been abol- 
ished. Mr. Ellis entered the service of the 
Electro-Motive division in 1926, after 16 
years’ service with the White Motor and 
Cleveland Tractor companies. In 1928 he 
was appointed assistant service manager, 
in 1930, service manager, and in 1944 direc- 
tor of parts and service. Mr. Ellis’ name is 
associated with the raised platform and de- 


H. B. Ellis 


pressed floor principle in layout of Diesel 

maintenance and repair shops. He has also 

been closely associated with the development 

of the La Grange Diesel locomotive school. 
+ 


WESTINGHOUSE ELECTRIC CORPORATION. 
—L. A. Hester has been appointed man- 
ager of the Middle Atlantic district trans- 
portation division of the Westinghouse 
Electric Corporation, with headquarters in 
Philadelphia, Pa., to succeed R. F. Moon, 
who has been named special representative. 

L. A. Hester is a graduate of Virginia 
Polytechnic Institute at Blacksburg, Va, 
(1923), with a bachelor of science degree 
in electrical engineering. In the same year 
he joined Westinghouse at East Pittsburgh, 
Pa. He has since served in various capaci- 
ties with the transportation branch. 

L. A. Moon is a graduate of Rutgers 
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rogress in Transportatio 


means 


_When you review the progress in railway transportation over the 


years, one important fact stands out: Brakes are basic to railroad 


progress. That’s why every advance in power, speed and capacity 


is accompanied and accelerated by a commensurate advance in the 
brake system. 


Expanding passenger travel creates expanded emphasis on adequate 
braking. With the current trend toward higher speeds in passenger 
service, trains need a brake to match their increased ‘‘go”’ power. 
It’s ready and waiting, in the Westinghouse “HSC” electro-pneu- 
matic brake. 


For the utmost in performance for passenger safety and comfort, we 
recommend this proven combination: 


“HSC” Electro-Pneumatic Brake... for brake flexibility to match 
modern train speeds, and unequaled smooth action. Speed Govern- 
or Control... for regulating brake forces to wheel speeds. “AP” 
Decelostat ... for wheel slip detection to keep the wheels rolling. 


XX Westinghouse Air Brake Co. 


WILMERDING. 
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BRICKSEAL 


riick Crone ee Coarne 


WHEN 
COLD 


Brickseal becomes flint 
hard as it cools — 
protects walls from 
damage. 


PPLIED LIKE PAINT—Brickseal, a com- 

bination of high fusion clays and 
metal oxides, protects refractories . . . 
preserves brickwork . . . prevents crack- 
ing, spalling and fame abrasión: 

When heated, Brickseal deeply pene- 
trates the pores and joints of the bricks 
and forms a highly glazed ceramic coating 
for refractory walls. 

Brickseal is also used as a bonding 
material; it produces a tight brick-to-brick 
joint and welds the wall into one solid 
unit. Write for illustrated booklet; ask 
for a demonstration. 


Brickseal is semi-plas- 
tic when hot allowing 
it to expand and con- 
tract with the furnace 


University at New Brunswick, N. J., 
(1904), with a bachelor of science degree 
in electrical engineering. He began his 
career as an apprentice at the East Pitts- 
burgh works, after which he entered the 
transportation sales division at Philadel- 
phia. 


Obituary 


Roswett D. Grant, vice-president of 
The Pyle-National Company, Chicago, died 
suddenly at his home in that city on Octo- 
ber 29. He had been associated with Pyle- 
National for 33 years. 

+ 


Homer V. McKey, New York railway 
sales representative of the Patterson-Sar- 
gent Company for 22 years, died on October 
30. 

+ 


Epwin STRASSBURGER, St. Louis, Mo., 
representative for the Buffalo Brake Beam 
Company since 1906, died at his home on 
November 4. He was 77 years old. 

+ 


J. TRUMAN Evans, manager of the loco- 
motive sales department of the Vulcan Iron 
Works, Wilkes-Barre, Pa., died on Octo- 
ber 19. Mr. Evans was associated with the 
company for more than 50 years. 

+ 


Josern D. Horton, purchasing agent of 
the Union Spring & Manufacturing Co., 
New Kensington, Pa., died on October 22. 
Mr. Horton had been associated with the 
company for 35 years. 

+ 


L. Lewis ConHeEn, chairman of the board 
of directors of the Union Asbestos & Rub- 
ber Co., died of a heart attack on October 
25 at his home in Highland Park, Ill. Mr. 
Cohen was born on May 7, 1891, at Chi- 
cago. In his youth he worked both for the 
Union Pacific and Southern Pacific, and 
later became secretary of Julius Krutt- 
schnitt, at one time chairman of the Southern 


ROBOT PACKING 


RETAINERS PREVENT 


HOW BORES 


ROBOT Packing Retainers work cease 
lessly to stop waste grabs by keepin 


packigg in proper position and prevent 
ing any lint or strands of waste from the 
bearing. This is what it means to yourroad: 


1 


Saves time and eliminates de- 
lay of trains setting out cars 
having hot boxes. 


2 


Prevents costly replacement of 
wheel and axle units due to cut 
journals. 


Increases the service life of the 
journal bearings by insuring 
proper lubrication. 


4 


Reduces yard and terminal in 
spection time by keeping pock- 
ing in proper position. 


5 


Keeps needed cars off the repair 
tracks and available for service. 


ROBOT Retainers are easy to apP 
and once installed will not require mat 
tenance. They fit any style journal bor | 
including types with waste retaining ribs. 
e 

ROBOT Retainers are manufactured 
locomotive tenders, passenger and freight 
cars in all journal sizes. 


L. Lewis Cohen 


Pacific’s executive committee. Mr. Cohen 
was associated for a time with the sales 
department of Johns-Manville Sales Cor- 
poration. In 1916, he founded the Union 
Supply Company, and in 1918 organized 
the Union Asbestos & Rubber Co. He was 
president of the latter company until 1941, 
when he retired because of ill health and 
became -chairman of its board of directors. 


BRICKSEAL 


REFRACTORY COATING 
5800 S$. Hoover St, Los Angeles, Calif. 
1029 Clinton St., Hoboken, N. J. 


CHICAGO FREIGHT CAR & PARTS (0: 


$ 
228 N. LA SALLE ST. CHICAGO |. ILLINO! 
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Jal OTISCOLOY 


SHEETS - PLATES 


The inherent strength of Otiscoloy is 
obtained without mechanical working 
or heat treating, which gives it excep- 
tional weldability and formability for 
a high-tensile steel. It is being used 
successfully to reduce dead-weight and 
increase pay load in railroad freight 


NEED 
MORE STEEL? 
You can help by keeping 
your scrap moving back 


to the mills. 


cars, in trucks, buses, mine cars and 
other equipment. Otiscoloy is also re- 
sistant to abrasion and corrosion. Our 
metallurgical engineers will be glad to 
discuss the application of Otiscoloy to 
your production problems. Write for 
further information. 


JONES & LAUGHLIN STEEL CORPORATION 


PITTSBURGH 30, PA. 
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Personal Mention 
Diesel 


O. A. Larson has been appointed Diesel 
locomotive inspector of the New York 
Central system, with headquarters at New 
York. 


Master Mechanics and 
Road Foremen 


H. C. McFar_anp has been appointed 
master mechanic of the Peoria & Eastern 
(a part of the New York Central System), 
with headquarters at Urbana, Ill. 


W. W. WALKER has been appointed mas- 
ter mechanic of the Atchison, Topeka & 
Santa Fe, with headquarters at Dodge City, 
Kan. 


W. S. TAsKER, master mechanic of the 
Atchison, Topeka & Santa Fe at Welling- 
ton, Kan., has retired. 


Oxtver G. SUMNER has been appointed 
road foreman of engines, Mechanical De- 
partment, all divisions, of the Norfolk & 
ee with headquarters at Raleigh, 

3G 


L. B. JouHNnson, master mechanic of the 
Atchison, Topeka & Santa Fe at Clovis, 
N. M., has been transferred to the posi- 
2 of master mechanic at Wellington, 

n. 


A. M. ArMER, master mechanic of the 
Peoria & Eastern (a part of the New York 
Central System), at Urbana, Ill, has 
retired after 44 years of service. 


Car Department 


A. S. Wiuston, assistant foreman of 
the running repair shop of the Canadian 
National at Moncton, N. B., has been pro- 
moted to the position of car foreman at 
Sydney, N. S. 


Obituary 


Frank T. SuMNER, road foreman of 
engines, Mechanical Department, all divi- 
sions, of the Norfolk Southern at Raleigh, 
N. C., died on October 16. 


Trade Publications 


Copies of trade publications described 
in the column can be obtained by writ- 
ing to the manufacturers, preferably 
on company letterhead, giving title. 
State the name and number of the 
bulletin or catalog desired, when it is 
mentioned. 


DRILLING AND TAPPING SMALL PARTS.— 
Ettco Tool Co., 594 Johnson avenue, Brook- 
lyn 6, N. Y. Bulletin No. 31 describes 
Ettco-Emrick system for fast-multiple 
drilling and tapping of small parts. 


+ 


B. & W Borer Tuses.—Joseph T. Ryer- 
son and Son, Inc., Box 8000-A, Chicago 80. 
An eight-page illustrated bulletin describes 
and illustrates the stocks of Babcock & 
Wilcox electric - resistance - welded boiler 
tubes handled by the Ryerson plants. 


These MODERN MACHINES are of all-steel construction 
and come in various sizes, in capacities from 50 to and including 400 
tons. Convenient adjustments for easy, accurate operation. 


Write for 
Bulletin 315 


9 
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Hyprautic Pire Benper.—Watson-Still- 
man Company, Roselle, N. J. Eight-page 
bulletin, No. A-7, descriptive of the W-S 
portable hydraulic pipe bender. 


+ 


Rorary LeveLators.—Rotary Lift Com- 
pany, 1054 Kansas street, Memphis 2, Tenn. 
Catalogue RE-201 describes and illustrates 
the Levelator, an oil-hydraulic elevating 
device for the handling of freight from 
plant floors into trucks and freight cars; 
for the positioning of materials on the pro- 
duction floor, and for eliminating ramps 
between different building levels. 


+ 


Huron Propucts.—Huron Manufactur- 
ing Company, 3240 Woodbridge street, East, 
Detroit 7, Mich. Staple-bound pages of 
illustrated Catalogue No. 9 gives descrip- 
tive data on Huron products—boiler and 
tender plugs, washout and arch-tube plugs 
and bushings, tools, venetian spark arrester, 
etc. 

+ 

USS Cor-Ten.—United States Steel Cor- 
poration Subsidiaries, 429 Fourth avenue, 
Pittsburgh 19, Pa. Wire-bound, 68-page 
booklet, “USS Cor-Ten for High Strength, 
Light Weight, at Low Cost” printed in 
two colors. First section discusses various 
properties of Cor-Ten, including its high 
resistance to atmospheric corrosion, and 
their utilization. 


Second section gives data | 


regarding fabrication by standard practices, | 


including five pages on welding. Deals also 
with the applications of Cor-Ten in pass- 
enger and freight equipment of all classes, 
trucks, material handling equipment, etc. 


Miscellaneous Publications 


ALUMINUM ALLoys.—Reynolds Metals 
Company, Inc., Dept. 47, 2500 South Third 
street, Louisville 1, Ky. “Heat Treating 
Aluminum Alloys,” 144 pages, 6 in. by 9 in. 


wire bound. Price $1.00. Book prepared for 
the non-technical man and the highly trained 


technician. Section 1 explains, simply, the 
what, why and how of heat treating alumi- 
num. Section 2 presents in brief tabular 
form the recommended thermal treatments 
for the various aluminum alloys. Section 3, 
for the metallurgist and operating personnel, 
gives a more technical discussion of the 
various thermal treatments as well as de- 
tailed information on possible difficulties 
and suggestions for overcoming them. Pho- 
tomicrographs show normal and abnormal 
metallographic structures. 
Aluminum Alloys.” 124 pages, 6 in. by 
9 in, wire bound. Price $1.00. Charts, © 
spreads of two pages, give detailed data on 
recommended tooling, speeds, and feeds for 
particular types of machining operations 
Individual charts cover turning, milling, 
shaping and planing, drilling, reaming. 
tapping, filing, and sawing. List. also fve 
important points to remember when ma 
chining aluminum. First five chapters com 
tain a general discussion of machining chaf- 
acteristics of the various aluminum alloys: 
machining conditions; tool materials 
designs; cuts, speeds and feeds, lubricants, 
coolants and cutting compounds. Nine other 
chapters devoted to individual discussie 
of the different machining operations, 
details on tooling, cuts, s$ 

coolants, etc. 
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“Machining 


or HIGH Temperatures 
XTREME Pressures 


Thicknesses from 
1/64” to 1/4”. Sheets 
40” x 40” and larger. 


Wiry temperatures are extra high and 
pressures are excessive, that’s the time to use 
GARLOCK 7021 Compressed Asbestos Sheet Packing. 
Gaskets cut from 7021 give superior service on pipe lines 
and other equipment handling gasoline, oil, gas or steam 


at high temperatures and extreme pressures. Tough, 
THE GARLOCK PACKING COMPANY 


PALMYRA NEW YORK yet resilient, GARLOCK 7021 is economical and efficient 


In Canada: The Garlock Packing Company 


S FE NE EN 7 under severe conditions. 


COMPRESSED 
ASBESTOS 
SHEET PACKING 
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SCULLIN STEEL CASTINGS 
FOR “ON TIME” PERFORMANCE 


Scullin A. A. R. Bolster Center Filler 


6 Mahy, 
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“hncahinds of all the American Railroads using ne Pe 
Ride-Control Trucks have already re-ordered—one 
as often as 13 times. 

More than 42,000 sets of this easy-riding truck 
are in service or on order for 64 railroads and pri- 
vate car owners. Ride-Control is the modern truck 
for all loads, all speeds, all needs. 
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A-S- F Code-Conteod TRUCK 
NO SPRING PLATES e NO SPRING PLANKS 


LONG SPRING TRAVEL - CONSTANT FRICTION CONTROL 
sot Ber BEA ta Pea 


Special Oils for 
Steam-Driven Air-Pumps! 


Specially developed for air-pump 
service, Socony-Vacuum Oils give 
maximum resistance to the formation 
of deposits. They keep valves clean, 
protect pistons, rings and cylinders 


against wear, 


RAILWAY MECHANICAL ENGINEER 


for Progress! 


Socony-Vacuum Lubricants Help Keep Railroad 
Diesels on the Job— Assure Maximum Performance! 


| ATCHING the railroad progress represented by these 
big Diesel-Electric Locomotives, Socony-Vacuum 

offers lubricants specially developed to assure continuous 
peak performance and maximum protection against wear. 
Proved in the toughest kind of service, Socony-Vacuum 
Oils now are recognized as outstanding lubricants for the 
power plants of all types of Diesel locomotives. Their 
unusual stability enables them to stand up under the 
most severe operating conditions. They resist the forma- 
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and Affiliates: Magnolia Petroleum Company, General Petroleum Corporation 


OCONY-VACUUM OIL CO., INC. 
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tion of deposits, keep valves and rings operating freely, 
and maintain their rich lubricating qualities over long 
periods. They form strong films that resist rupture under 
high pressures, protecting highly stressed parts against 
destructive friction and wear. : 

Other Gargoyle lubricants provide maximum protec- 
tion for driving motor pinions and gears, and for all other 
equipment. Rely on Socony-Vacuum for Correct Rail- 
road Lubrication! 


Railroad 


Lubricants 


BANE 


f Tune in THE MOBILGAS PROGRAM— Monday Evenings, 9:30 E. 5.T.— NCC 
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e One button tests the 
controller on each truck 


RAILWAY MECHANICAL ENGINEER 


prevent slid flat wheels .. . 
with the 


AMERICAN BRAKE SHOE 
CONTROLLER 


Fe alert policemen in today’s quick-starting, fast patrol cars, 

the American Brake Shoe Controller is always prepared to 
sweep instantly into action. It is a constant protection against 
slid flat car wheels. Being completely electrical, it operates im- 
mediately. It gives railroad men the important operating bene- 
fits of car availability at all times. 

The American Brake Shoe Controller is a positive-acting 
device . . . accurate and unfailing . . . simple and rugged. It 
detects wheel slippage at the first sign, corrects that situation 
almost instantaneously, and then restores full brake at the 
moment when slippage has been eliminated. The American 
Brake Shoe Company, 230 Park Avenue, New York17, N.Y. 


AMERICAN — 


—— OMPANY [ee SE E 
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MEANS PROGRESS IN INSULATION AND PACKING 


332 S. MICHIGAN AVENUE CHICAGO 4, 
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begins OUTSIDE the car 
when steam pipes are COVERED 


by WOVENSTONE! 


Comfort is the keystone upon which revenues are going to be 
sustained—and built. To assure maximum comfort, you must be 
sure that insulation holds heat in— delivers steam to the car 
heating system at maximum temperatures. Wovenstone has been 
providing that kind of efficient, economical service— on much 
rolling stock for periods up to 12 years of continuous day-in, 
day-out operation ... and it can be removed for pipe inspection 
and reapplied in a jiffy without loss of original efficiency. Yes, 
Wovenstone is really the proven insulation! 
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trademark Reg. U. S. Pat. Office 
Owens-Corning Fiberglas Corp. 
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| Thermal Insulation For Refrigerator Cars; 
Tank Cars, Passenger Cars and Locomofiv 


NEW YORK 


ES "2RESTABLISHED 1898 


N INSULATION ADVANTAGES 


| HIGH Acousticat EFFICIENCY LOWEST MOISTURE ABSORP 
* FIRE- E-PROOF a F! HIGHEST ODOR RESISTANCE 
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G-B ULTRALITE SAVES UP TO 7 THE INSULATION WEIGHT 


Combined into G-B Ultralite Insulation,made from Fiberglas fibers, are weight 
and service factors that make it today’s unequalled railway insulation. For 
the swift new luxury trains, in particular, the light weight of G-B Ultralite 
has proved of decided advantage in their construction and operation. G-B 
Ultralite contributes not only to lower operating cost but to a higher degree of 
passenger comfort and safety—and maintains full thermal and acoustical 
effectiveness for the life of the car. Developed exclusively as railway 
insulation, G-B Ultralite is manufactured with or without facing in pliable 
easy-to-handle forms for both passenger and refrigerator car installation. 


Fiberglas Is Sold to Railroads & Car Builders by 


GUSTIN-BACON MANUFACTURING CO. 


r KANSAS CITY 7, MISSOURI 
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O of the passenger-train 


cars ordered to date for 


postwar delivery whl be 
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HE use of these fine structural steels in 2850 new post-war passenger cars— 
already in service, now building or on order—is based on their outstanding 
performance in lightweight passenger equipment built before the war. 


Up to the present, a grand total-of 4770 passenger train units — sleepers, 
coaches, diners, baggage and mail cars, etc.—have been built or ordered built 
lighter, stronger and longer lasting with U-S-S Stainless Steel and U-S-S CoR- 
TEN, used alone or together. 

Using U-S-S Stainless Steel and U-S-S Cor-TEN, leading car builders and 
railroads have developed equipment that ranks as the most modern, most efficient 
and most profitable of its kind in the world. 

Our experience in producing these steels and in cooperating with owners, 
designers and builders in their application has given us a background of practical 
knowledge which we gladly place at your disposal. 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 
NATIONAL TUBE COMPANY, Pittsburgh 


United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
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Te OUT for locomotive running gear repairs 
is costly. It has been estimated for instance 
that a freight locomotive of 65,000 Ib. tractive 
force costs 6/2 cents for every minute it remains 
out of service over and above the actual cost of 
repairs. That’s almost $100 a day! 


Hennessy Mechanical Journal Lubricators prevent many of these 
dollars from slipping through your fingers. As a result of more 
effective lubrication of journals and hub faces, the time between 
running gear repairs is extended from three to five times. This 
means a notable increase in revenue-producing hours on the rox 
In addition to the direct savings in keeping the locomotives 
continuous use, less terminal attention is necessary, hot bearing 
are eliminated and labor, materials and lubricant are conserved. 


HENNESSY LUBRICATOR CO., Inc 


75 WEST STREET 


NEW YORK 6, N 
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OF AMERICA 


Kansas City Southern 
streamliner 


The answer to one maintenance problem... 
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Tension there ...in spite of wear 


EATON 


EATON MANUFACTURING COMPANY 


Keeping motive power nuts and 
bolts tight is a problem mainte- 
nance men lick by specifying 


Reliance Locomotive Hy-Crome _ 


Spring Washers. 


Their adequate and calibrated re- 
active pressure automatically com- 
pensates for looseness caused by 
the stresses and strains to which 
rolling stock is subjected. They 
maintain correct bolt tension. 


They hold bolted assemblies 
tighter longer . . . reduce shop- 
ping time and increase equip- 
ment availability. 


Write for illustrated folder of 
"Reliance Locomotive Hy-Crome 
Spring Washers” and the list of 
more than 50 vital points where 
they help to minimize motive 
power maintenance. 
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RELIANCE DIVISION 
MASSILLON, OHIO 


JEUNG warhers- 


Sales Offices: New York + Cleveland + Detroit e Chicago ° St. Louis e San Francisco + Montre- 


RAILWAY EXPRESS AGENCY SPECIFIES TIMKEN ROLLER 
BEARINGS FOR 500 NEW EXPRESS REFRIGERATOR CARS 


Aa extract from Railway Express Agency’s announcement of the 
awarding of these cars to the American Car and Foundry Company reads 


as follows: 


“TIMKEN ROLLER BEARINGS will reduce the start- 
ing friction, locomotive fuel consumption and delays 


caused by journal maintenance.” 


The TIMKEN “QUAD” BEARING application will be used on these 500 
cars. This type of application not only is used in new cars, but because 


it fits into existing narrow truck frame pedestal*open- 


ings, it makes possible the conversion of existing fric- 
tion bearing cars with pedestal type trucks to 


Timken Roller Bearings. 


TRADE-MARK REG. U. 8. Application. 


RAILWAY ROLLER BEARINGS 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, 0 
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"BUT WHATS YOUR LAST NAME 2” 


Our last name is ~ ers. Many of 
you know our ‘‘children’’ by their 
first names,’’ but do you know 
their last name? 


That is important to us, and it’s 
important to you, too. 

Many of you vouch for the extra 
service you get from Fast's Self-align- 
ing Couplings or American Ham- 
mered Piston Rings, or White Tar 
insecticides or D-H-S-Bronze . . . 
and don’t know that their last name 
is Koppers. If you know, you are 
probably disposed to put more than 
ordinary trust in other products made 
by Koppers. 

Did you know that you can get a 
Koppers product for coating metal 
surfaces to prevent corrosion? A 
Koppers material that makes roofs 
last longer? Lumber that defies deca 
and termites? And many other prod- 
ucts made with the same skill and 
originality and inventiveness as those? 
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So . . . look for this trade-mark 
which will soon be found on all 
Koppers products. Here it is. 


KOPPERS 


It is the mark of an organization 
which is engaged in many phases of 
engineering, construction, chemistry 
and coal carbonization . . . is in the 
forefront of new synthetic develop- 
ments . . . is an important supplier to 
the pharmaceutical industry and to 
many other industries. For top value, 
look for this mark. Koppers Com- 

any, Inc., Koppers Building, Pitts- 
borgh 19, Pennsylvania. 


THE INDUSTRY THAT SERVES ALL INDUSTRY 


For example ...for the railroad field 


Among the principal products Koppers 
seovides for the railroad field are: 


Pressure-treated ties, bridge timbers, 
piles, poles, culverts, car lumber, 
station platforms, retaining walls, 
water tanks, etc. 


Locomotive Cylinder and Valve Pack- 
ing. 
Automotive Piston Rings. 


Piston Rings for diesel engines, and 
for compressors, pumps, etc. 


Coal tar pitch roofing and water- 
proofing. 

Bituminous-base paints. 

Plastipitch Protected Metal roofing 
and siding. 

Pitchmastic Flooring Compound. 

Coal handling equipment. 

Fast’s Self-aligning Couplings. 

Pipe Dips. 


Graphite distribution of 
graphitic type steel used 
exclusivelyonall LeBlond 
flame hardened ways. 


The graphitic type steel used in LeBlond 
flame hardened bed ways has qualities and 
properties equivalent to those of a high grade 
tool steel. The microscopic graphitic pockets, 
uniformly distributed throughout its structure, 
absorb oil, facilitating lubrication and greatly 
reducing friction and wear. The lubricant 
retained in the graphite recepticals makes 
carriage movement easy and accounts for 
the remarkable service life of the shears. 


LeBlond flame hardened bed sections 
are joined to the bed by means of 
screws at intervals of six inches. It is 
easy to remove and replace them in 
the event of accidental damage. 


After flame hardening, a stress-relieving draw 
is given all LeBlond bed ways to relieve the 
stresses set up by the hardening process. 
These shears test 63-66 Rockwell C (over 
600 Brinell). They will outlast the useful life 
of the lathe. In addition, the LeBlond com- 
pensating vee-way principle is retained, sup- 
porting the carriage at a right angle to the 
thrust of the tools. 


Cross section view. Note the uniform struc- 
ture of the soft metal core, the generous 
depth of the hardened outer case. ‘ 
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LeBlond flame-hardened and ground shears 
are furnished as standard equipment on both 
front and rear ways of all heavy duty engine 
lathes up to and including the 32” size, on all 
tool room lathes, and on all hollow spindle 
(oil country) lathes. 


In addition to the bed ways, many other 
LeBlond lathe parts which are subject to wear 
are also flame-hardened. For example, on the 
25” heavy duty engine lathe, 13 separate 
parts . . . shafts, gears, pinions, and bars. . . 
are flame-hardened by the LeBlond process 
for greater sustained accuracy and longer life. 
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MACHINE TOOL CO., CINCINNATI 8, OHIO 
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